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RESEARCH 


A Double-Barreled 
Objective — 


This department has been conceived as a bridge con- 
necting, on the one hand, today’s research with the prac- 
tical developments of tomorrow, and, on the other hand, 
the attainments of yesterday with continuing research 
today. It is thus the monthly responsibility of Research 
Horizons to bring before the reader significant news of 
this character as it applies to materials and compo- 
nents, and to design principles and techniques. No less 
important is the responsibility of conveying some of the 
thinking of research men and design engineers. 


Oo 


Accelerated Progress in 
Transistor Electronics 


Recent five-day symposium on transistor theory, charac- 
teristics and circuitry sponsored by Bell Telephone 
Laboratories is a pretty broad hint of significant activity. 
Information presented to selected military-industry au- 
dience was security-restricted, but this much was pub- 
licly revealed: (1) Improved point-contact transistors 
(the original type) are becoming commercially available 
in limited quantities through Western Electric Com- 
pany, and (2) the new p-n junction type should be 
available in experimental quantities by the end of the 
year. . . . But don’t jump at conclusions that the tran- 
sistor will soon be “in” and vacuum tubes “out.” It’s 
no simple matter of replacement in existing circuits. 
Complete redesign or an entirely fresh design approach 
is necessary to take advantage of the transistor’s unique 
characteristics. (EM 9-51/274). 


O 


And further improvement in transistors may have 
to be paralleled by a development of a new class of 
associated components compatible in size and sim- 
plicity, in power economy and rating efficiency. . . . 
These could well be designated (some engineers sug- 
gest) as “micro” components. 


O 


Research via Fabrication 
And Assembly Techniques 


Researching in new materials is not the only path to 
the replacement or conservation of scarce materials. .. . 
Much can be done, and is being done through the devel- 
opment of improved fabrication and assembly techniques 
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and processes; also by applying to a new group of mate- 
rials methods successfully established with another. . . . 
A point in case: Centrifugal casting (a standard method 
for metals) is being experimentally applied to plastics. 
Preliminary results indicate production of rugged parts 
of complex shape or configuration adaptable for aircraft 
structural elements and as components for electronic 
equipment. 
Oo 


Experts can’t agree on the actual effect of fungus 
growth on the performance of electrical equipment, 
but what do the men that operate the equipment 
think? . . . An interesting psychological reaction is 
reported in a recent field survey—operating person- 
nel has a decided tendency to consider fungus-covered 


equipment as impaired and shows some reluctance 
to use it. 


Oo 


With nickel increasingly restricted to the most crit- 
ical applications, the availability of magnetic alloys 
that are not dependent on this metal becomes of 
immediate interest. ...A Japanese wartime develop- 
ment of a high-permeability iron-silicon-aluminum 
alloy known as “Sendust” is now receiving renewed 
attention. ... An evaluation of this material has been 
made by the Defense Research Laboratories, Mel- 
bourne, Australia. 
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“Chemically Machined” 
Electrical Circuits 


Intricate three-dimensional patterns can be formed 
with reproducible accuracy in a new type of photosensi- 
tive silicate glass by a so-called process of “chemical ma- 
chining.” None of the usual mechanical operations (drill- 
ing, cutting, engraving, sandblasting) are needed. . . - 
Process (developed by Corning Glass Company) is es 
sentially a photoetching technique: Pattern is made by 
means of ordinary photographic negatives and an ultra- 
violet light source. Heating at a temperature of some 
2000 F for about 2 hr develops the hydrofluoric-acid- 
soluble image. Depth of image can be controlled by 
varying the length and intensity of exposure. 

Immediate practical application is seen in production 
of “printed” circuits by filling an etched circuit pattern 
with conductive metals. Since the pattern can be formed 
to any desired depth, a single sheet or block of processed 
glass can be sectioned into a number of pieces of identi- 
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ESPECIALLY SUITABLE FOR CONTROL OF: 


®@ Heating elements 

® Battery chargers 

@ Heavy-duty amplifiers 

@ Commercial and theatrical lighting 

@ Electric motors (where starting switch is not required), in 
combination with thermostats, pressure switches, etc., to 
relieve them of heavy loads 

® Motor reversing by using two interlocking Solenoid-Operated 
Switches 






















Designed to make and break two circuits at the same 
time, the Soreng Solenoid-Operated Switch is ideal for use 


ed wherever it is desirable or advantageous to control rela- . 

1Si- tively large electrical loads by a low-current pilot switch. 

“aL The unit is compact and light in weight—consisting of 

2 a totally enclosed, normally open DPST switch, actuated Sp ecialists In Electrical Sp ecialties 
“ by a Soreng TT type Solenoid. 

by Switching member is rated 25a at 125/250v a-c 

tra- (resistive load); 25a at 30v d-c. Solenoid actuator can be S M) 

me furnished to operate on any a-c voltage between 24 and 

7 220, 50 to 60 cycles. 





tion ‘ ; ; 

al Want more information? Write, without 

all obligation, for Bulletin MIlI. 9555 Eden Ave., Schiller Park, Ill. (Chicago Suburb 
Plants: Schiller Park, Iil.- * Fremont, Ohio 

ssed 

enti- 
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cal dimensions and shape and with an identical etched 
circuit. Multiple and precisely spaced and dimensioned 
holes for component connectors can be etched simul- 
taneously with the circuit pattern. . . . Other uses in- 
clude production of small or irregularly shaped glass 
parts that are difficult or impractical to make by con- 
ventional mechanical means. 


0 


Trace quantities of compounds of gold, silver, or 
copper, together with sensitizers, give photosensitive 
characteristics to the glass. 
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“Human Engineering” 
Of Instrument Dials 


Modern warfare calls for increasing activity under 
cover of darkness. The visibility of scale dials, gun sights, 
and various types of indicating and recording control 
devices at low levels of illumination presents a basic 
problem in design. . . . A current Naval Research Lab- 
oratory project evaluates the usefulness of various self- 
luminous and phosphorescent materials from the stand- 
point of visibility and legibility. A preliminary report 
(NRL Report 3740) indicates that radioactive phosphors 
are satisfactory for illumination of the usual instrument 
dials under darkened conditions and at ordinary read- 
ing distances, but an excessive amount of radioactive 
materials should not be used since this may lead to 
rapid deterioration of the luminous properties of the 
phosphor, and because of the physiological hazards. 


O 


This problem is typical of the whole field of 
“human engineering” which now occupies the atten- 
tion of the military. The concept is that of the “man- 
machine” system. For example, the “human” factors 
to be considered in the instrument dial design are: 
(1) size, shape and spacing of characters; (2) bright- 
ness of luminous surfaces; (3) color of characters 
and background; (4) brightness contrast; (5) state 
of “dark adaptation” of the eye; (6) glare (effect of 
other light sources in the observer’s field of vision) ; 
and (7) reading distance. 
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Germanium Diode 
“Proving Ground” 


Some 4 million germanium diodes are produced an- 
nually in the United States. What is their reliability per- 
formance? Since the National Bureau of Standards East- 
ern Automatic Computer (SEAC) uses some 16,000 diodes 
for computing and switching functions, it provided an 
excellent source for experience evaluation. Results: After 
6 months’ service only 596 diodes of the 12,000 under 
examination (approximately 5.0 per cent) had to be re- 
placed during routine checks. A much smaller number, 
50 diodes (0.4 per cent), failed during computer break- 
down. 

0 


NBS concludes that there is strong need for better 
life data and better specifications for diodes. Data- 
compilation and specification projects have been out- 


lined by the bureau for further development in 
cooperation with interested diode users. 
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What Do You Mean by 
“‘Miniaturization”? 


“Miniaturization” as a descriptive term has been much 
sinned against; there is a strong trend to control its usage 
within precise limits of its actual design significance. 
. .. For one thing, indiscriminate use gives the entirely 
erroneous impression that all contemporary design has 
only one objective—to make everything smaller. Yet 
actually the overall objectives of compactness and space- 
saving can be achieved also by simplification of circuit 
design, elimination of unneeded components, and— 
above all—by improved reliability of components. 
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A good all-purpose word, suggests one engineer, is 
perhaps “refined” design. .. . We are “refining” the 
size and form of components, the spatial arrange- 
ment of circuits, the accuracy of performance, the 
methods of fabrication and assembly. 
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Steatite Parts by 
Injection Molding 


Wider application of mass-production techniques in 
the manufacture of ceramic dielectrics is foreshadowed in 
the announcement a few weeks ago that the New Jersey 
Ceramic Research Station at Rutgers University has 
successfully injection molded steatite. The project is 
sponsored by the Squier Signal Laboratories, Ft. Mon- 
mouth, N. J., in collaboration with AC Spark Plug Divi- 
sion of General Motors Corp. General Ceramics and 
Steatite Corp., Keasby, N. J., supplied the materials. 

The process consists of crushing commercial vitrified 
steatite and subsequently grinding the crushed material 
together with a plasticizer. After the prepared body is 
injection molded, it is trimmed and cured under normal 
steatite firing conditions. The process lends itself to the 
production of long-run items where mold costs are not 
prohibitive. 

Alumina spark plug bodies have been successfully 
molded for several years by mixing a thermoplastic 
resin and a plasticizer with the ceramic constituents (EM 
5-50/100). The plasticizer is volatized and the resin 
partly cured before the body is subjected to a high firing 
temperature. The accomplishment of similar results with 
steatite immeasurably broadens the field of application 
and ties in with efforts to speed up production of military 
electronic components. 
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Diffusion Process 
For Chrome-Coating 


A French process (Onera) for bright-chromizing steel 
and iron utilizes the principle of surface diffusion and is 
claimed to produce smooth, even and bright layers of 
chromium. The production of a diffusion layer rich in 
chromium is accomplished as follows: Chromium chips 
are packed near or in direct contact with the metal parts 
being treated. A chromium-fluoride-producing mixture is 
kept separately from the work and the whole “pack” is 
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HOW THREE COMPANIES 
IMPROVED ELECTRICAL TESTING 


G-E Winding Insulation Tester Now Used In All These Operations 


SERVICE SHOP: ‘“‘We are now able to test for in- 
sulation faults between coils and turns, as well as 
between coils and ground, and the Winding Insula- 
tion Tester is light enough to take on repair jobs in 
the field,” reports the Test Dept., 153rd St. Shops 
of Consolidated Edison Co. New York, N. Y. 


GENERATOR MFG: “The new tester picks up faults 
with only one connection. It is easy to operate and 
all testing can be done with the flip of a switch,” 
Says this large mid-western generator manufacturer. 


ba 


MOTOR MFG: “Our motors get a complete test on 
impedance, turn balance, and insulation . .*. in a 
hurry ... we test thousands of motors per week,” 
says G-E refrigerator motor plant, Ft. Wayne, Indiana. 


General Electric’s Winding Insulation Tester Will: 


@ Indicate shorts; stress insulation between coils, 
between turns, and between coils and ground. 


@ Simulate in-service voltage surges. 
@ Detect reversed coils and phases. 


The Winding Insulation Tester performs most all 
required electrical tests, over a wide range of equip- 
ment rated up to 2000 hp, 2300 v. In some cases it 
has been used exclusively for routine production- 
line testing. 


If you are looking for a way to increase the speed 
and effectiveness of your electrical testing, investi- 
gate the new G-E Winding Insulation Testers. 


Write for bulletins GEC-794 & GEC-321 to: 
General Electric Company, Sect. 687-82, 
Schenectady, N. Y. 


Gu CHR put pon confidence 270 
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heated in a reducing atmosphere under slight pressure. 
Alternatively the fluoride mix may be heated separately. 
At about 1550 F the vapor pressure of chromium fluoride 
is sufficient to decompose or crack the surface of the 
metal parts and for the chromium to diffuse into the 
metal. Layers up to 0.040 in. have been built up. High 
resistance to atmospheric corrosion, salt, high temper- 
atures, acids have been reported. 

A limiting factor is the fact that under the high chrom- 
izing temperatures the parts being treated are susceptible 
to deformation. . . . The process is already finding some 
use in this country. It has obvious important potentialities 
in view of the increasing requirements for stainless steel 
and the shortage in chromium. 
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Research Ferment 
In Fluorocarbons 


Some 20 papers on fluorine chemistry presented at a 
special symposium at the recent 75th Annual Meeting of 
the American Chemical Society reflect the continuing 
activity in this field since fluorocarbons were last ap- 
praised in this publication (EM 8-50/76;9-50/80; reprint 
“A” available on request). . . . An outstanding paper by 
R. N. Hazeldine, University Chemical Laboratory, Cam- 
bridge, England, described work leading to synthesis of 
fluoro-silicones. The possible chemical joining of two 
classes of materials—fluorocarbons and silicones—of such 
vital mportance in electrical insulation arouses some 
interesting speculation. 


Research Note 


A complete series of 100-per cent syn- 2. Uniform 


thetic-fiber bonded (identified 
as Windsor Felts) are now in a devel- 
opment stage by the 
Company for 


fabrics 


American Felt 
application in diverse 
fields. Certain blends appear to have 
interest as a base fabric for plastics 
laminates, battery separators, electrolyte 
absorbent pads, electrical insulating 
fabrics, and as filter media in chemical 
equipment to withstand corrosive gases 
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A New Class of Synthetic Fabrics for Insulating and Other Uses 


Arthur C. Wrotnowski, Research Engineer, American Felt Company 


fiber 
weave voids) 

. Uniform thickness 

. Uniform absorption properties 

. Can be prepared to meet rigid spe- 
cifications including weight, thick- 
ness and pH, as might be required 
for industrial uses. 
Samples have also been made of as- 

bestos, fibrous glass, Dynel, saran, Orlon 








Navy's New 
Casting Resin 


Owing to unavailability of one of the basic ingredients 
of NEL Resin No. 177 (EM 9-51/103), a substitute 
resin, NEL No. 445, has been developed by the U. S. 
Navy Electronics Laboratory. Complete test results are 
still lacking, but the new resin seems simpler to process 
and is less subject to failures caused by variations from 
the compounding and processing formula. New resin 
contains 88 per cent by weight of Paraplex P-43 polyester 
resin, plus associated ingredients. After casting has been 
several days at room temperature, the dielectric constant 
of NEL 445 should be somewhat lower than 3, and the 
power factor under 0.024. 
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The Latch String 
Is Out— 


Are there some items in this department on which you 
(or your associates) would like to comment? Then come 
right along—we welcome such participation! If the com- 
ment is submitted for possible publication be sure to 
indicate whether we may cite your name or company as 
the source, or whether the source should be withheld as 
confidential. In particular, we invite you to submit for 
our consideration brief “work-in-progress” research notes 
on your own current projects. . . . Address all communi- 
cations, Editor, Research Horizons, care of this publi- 
cation. 


ih, 2% 








distribution (no sent extremely interesting possibilities. 
(Note: Dynel is a fiber made from a 
copolymer of acrylonitrile and vinyl 
chloride. Orlon is an acrylic fiber. Saran 
is now the generic name for polyvinyl- 
idene chloride. Vinyon is a copolymer- 
ized-viny] fiber.) 

Tabulated below are test results ob- 
tained on high-pressure phenolic lam- 


inates using these materials as_ the 











































































































or liquids. 

These fabrics are essentially blends 
of thermoplastic binder-fibers in combi- 
nation with certain synthetic fibers. In 
physical structure they are fibrous and 
nonwoven. Produced under controlled 
conditions of temperature, time and 
pressure they are available in the fol- 
lowing range of physical properties: 


Weight, oz per sq yd ......... 3-25 
IRE NIN. wc wsieeeear .015-.250 
Felt density, % sp. gr. ........ 1-50 
Air permeability, cfm/sq ft/0.5 

in, H2O Cecccccseceesesecs 0-900 


Advantages indicated are: 
1. Low manufacturing cost 


and Vinyon. Special attention is now 
being given to a glass-fiber Windsor 
Felt as a base fabric for laminated 
plastics. The physical and chemical 


properties of this type appear to pre- 


base fabric. Nominal fabric weight of 
test specimens is 6.0 oz per sq yd. Nomi- 
nal fabric thickness is 0.020 in. Per 
cent binder fiber and type, 20 per cent 
Vinyon. 





Fabric properties 


Laminate properties 





Mullins Breaking Water ; . 

Non-binder bursting strength, absorption, Power Dielectric 

fiber strength, psi 1b/2 in. width per cent factor constant 
Cotton 70 54 0.90 0.0643 4.72 
Nylon, 6 den. 60 54 0.25 0.0658 3.76 
Nylon, 15 den. 135 52 0.15 0.0277 3.72 
Acrilan, 3 den. 77 67 0.17 0.0257 3.24 
Dacron, 3 den. 70 16 0.33 0.0921 3.98 
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EDITORIAL 


It Is Only The Beginning 


NGINEERS and research workers 
E are being challenged in a way 
never encountered before to create new 
answers to new problems. We are in the 
midst of an era of accelerated technologi- 
cal change because the pressing require- 
ments of the military have been super- 
imposed upon the normal incentives for 
invention. The situation is parallel to 
military production being added to a 
civilian economy only partially slowed 
up because of material shortages, them- 
selves a challenge. Basically, this general 
condition is what is behind the growing 
shortage of engineers. 

Normally there are three sources of 
incentives for development that arise 
outside the engineer's own constant striv- 
ing for perfection: Customer needs (usu- 
ally sensed by the sales department), 
management demands for new products, 
and competition. At a time when many 
had assumed that current development 
work on consumer goods would be 
shelved, here and there we find new de- 
signs of appliances being brought out to 
meet competition. And in the midst of the 
battle of the giants over color TV we 
hear Brig. General David Sarnoff, Chair- 
man of RCA, challenge his research work- 
ers to make three important new inven- 
tions within the next five years: an elec- 
tronic amplifier of light for television, 
a TV picture recorder on tape and an 
electronic air conditioner for the home. 
The first two items should be easy for 
a group set up to handle just such devel- 
opment problems. The third may take 
a little longer as it might involve the 


action of electrons in solids, itself a 
brand new concept with a challenging 
future. 

Of even broader future implications is 
the fact that nuclear physicists have been 
able to obtain electrical voltages from 
radioactive materials. 

Military requirements furnish not only 
a challenge but—perhaps even more im- 
portant—money for carrying on develop- 
ment work where immediate commercial 
return would not warrant the expendi- 
ture. Particularly where life testing is 
involved requiring use of a large number 
of samples and thousands of hours, the 
cost of testing even small components 
may well run over $100,000. Even the 
largest corporations are willing to let 
Uncle Sam foot the bill for this kind of 
investigation, necessary to speed up 
results. 

Today the overall military goal is re- 
liability of electrical, electronic and me- 
chanical components. The greatest single 
challenge to performance is extreme tem- 
perature variations. The continual exten- 
sion of operating temperatures is forcing 
development of all kinds of synthetic 
materials ranging from ball bearing greas- 
es and wire insulation to semi-conductors 
for rectifier application. 

If anyone, including the high school 
senior, thinks that all the problems in 
science and engineering are solved, let 
him heed the words of General Sarnoff, 
who says we have only turned page 1 in 
Chapter I of the Electronic Age. That 
remark goes for a lot of other ages like- 
wise dependent upon electricity, engi- 
neering and science. 






Mechanical design 0 
transmitter 


l0-Kw radio 


Unit-eubicle design reduces size and weight, 
improves installation and accessibility, and 
reduces costs with no sacrifice in quality. 


M. H. HUTT 
Engineering Products Department 
RCA Victor Division 
Radio Corporation of America 


IRST considerations in the design, planning, and 
mechanical layout for the new 10-kw transmitter 
were the basic needs and operating requirements 
of the user. Many of these requirements had been estab- 
lished in 30 years of operating or “on-air” experi- 
ence. But certain new and unusual ideas were also 
taken into consideration in the final design. Major 
objectives guiding the development were: 
1, Cost reduction without any sacrifice in quality 
Reduced weight and size 
Simplified operation and maintenance 
Easier installation 
Convenient and economical conversion from 5-kw 
to 10-kw operation, and addition of 
equipment 
6. Accessibility to all components and tubes 


phasing 


The completed design, Fig. 1, houses the transmitter 
in four cubicles of identical size, each cubicle of a size 
and weight easily handled. The four units consist of 
exciter, power amplifier, modulator and power rectifier. 
The basic design is a 5-kw transmitter; with the addi- 
tion of a few components within the cubicles, it is con- 
verted to a 10-kw unit with no increase in cabinet size 
or floor space. Where directional operation is required 
a companion cubicle with phasing equipment is added. 

ach cubicle or cabinet measures approximately 


Fig. 2—Two wiring raceways, one at front and one at 
rear, form the foundation for the four cubicles. Race- 
ways are open at front and have cutouts matching open- 
ings in the cubicle base for easy insertion of wiring. 


27x30x84 in., which is a convenient size for handling 
in elevators, during shipping and installation. Cabinet 
enclosures are solid, rigidly formed aluminum panels 
lg in. thick rather than the more common welded angle 
frames of steel used with panels, brackets and plates of 
heavier material. This fact alone accounts for a consider- 
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Fig. 1—New RCA Type BTA-5G AM radio transmitter 
is housed in four cubicles of idential size, joined by 
side panels and mounted over two wire ducts running 
the length of the equipment. Greater accessibility with 
less floor space is secured by a vertical panel con- 


able saving in weight and increases the ease with which struction, and interlocked sliding deers front. and ress. 


the units can be handled. Additional interior space is 
also gained by using the formed panel contruction. 

A sturdy steel base is used to support the vertical 
chassis and the two vertical side panels. The base has 


also been formed to allow the fork of a lift truck to reach under and through it for moving individual units 


during assembly and test. The four cabinets completely 
assembled require a total floor space only 10 ft 10 in. 
long by 30 in. deep. Further conservation of floor space 
is obtained by the use of sliding doors because no clear- 
ance is needed to accommodate hinged doors. 

To simplify wiring and installation, two wire ducts 
of formed sheet steel reach the entire length of the four 
units comprising the complete transmitter; one duct is 
at the front and one at the rear. When the transmitter 
is installed, these wire ducts are first positioned, leveled 
and secured to the floor. This provides two rails on 
which the transmitter units can be set and _ finally 
located. The formed bases of each cabinet are notched 
to clear the wire ducts and also to align with the cable 
openings. 

Another advantage of this wire duct is the ease with 
which the interconnection cable and power connections 
can be installed, as shown in Fig. 2. The wire duct is 


open along the entire front side, as are the notch open- 


ings for the cable connections of each unit. Thus, the 
inter-connection cable may be simply laid in place, elim- 


Fig. 3—The 8-in. space between the two center units 
provides a convenient location for all the controls. Sliding 
doors consist of interlocking aluminum panels riding 
on small rubber rollers in guides at top and bottom. 
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Fig. 4—Aircooled power tubes in the modulator and 


power amplifier units are mounted on the front shelf. 


inating weaving the cable in and out of openings and 
holes. As the cable is placed in the duct, each branching 
leg of wires extends up through the notches provided 
in the base units to appropriate terminal boards. 

On each base unit are assembled the vertical chassis 
and the two vertical side panels, which are fastened 
together to form an “H.” Prior to assembling the cabi- 
net unit, the vertical or center chassis is assembled and 
wired as a subassembly. In all units except the exciter, 
this vertical chassis divides the unit into two equal front 
and rear compartments for the full height of the cubicle. 
To provide additional space for the blower in the lower 
compartment and to allow accessibility to the crystal 
oscillators and other components, the chassis in the 
exciter is forward of the center and does not extend 
into the lower compartment. 

Installation has been further simplified by the fact 
that each unit is shipped completely assembled, except 
for the few components that are removed to prevent 
damage in transit. The interconnection cable, one buss, 
three “boot,” and three ground strap connections are 
all that are required during installation. Wire duct 
covers, end shields, filler channels and top trim strips 
are all assembled with a minimum of hardware, using 
the same size throughout. The control panel on the 
front center filler channel, Fig. 3, is easily removed for 
servicing by removal of several screws and four cable 
plugs. Thus, the control panel may be placed on a bench 
or table for any service work that may be required. 

Two shelves, one front and one rear, located approxi- 
mately 30 in. from the floor, divide the units into upper 
and lower compartments and provide a means for 
mounting additional equipment which must be fixed in 
place. In the modulator and power amplifier units, the 
front shelves provide means for supporting the air- 
cooled power tubes as shown in Fig. 4. The air is piped 
from the blower mounted in the exciter through a duct 
system assembled directly to the under side of the 
shelves. 

Compartments below the shelves house the heavier 
components which rarely require service, such as large 
transformers, reactors, voltage regulators, capacitors 
and circuit breakers. Removable panels below the door 
area provide easy access to these lower compartments. 
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Air for cooling the tmbes is brought through these 
ducts assembled to the underside of the cubicle shelf, 


These lower panels are quickly removed by releasing 
two camlock fasteners just inside the lower edge of the 
door opening above the shelf. An interlock switch pro- 
vides the protection against high voltage when these 
panels are removed. The lower rear panel of the exciter 
unit also contains an “intake” air filter. This filter is a 
dry type and can be cleaned with a vacuum cleaning 
attachment without removal from its mounting. 

New horizontal sliding doors enclose upper front and 
rear sections of each unit which contain the components 
requiring occasional attention and service. Interlocking 
extruded aluminum slats are used to make up the doors. 
Small rubber caster assemblies riding in an upper and 
lower track guide the doors as they move from the 
front to the side of the cabinets, Fig. 5. A 4-in. separa- 
tion between units provides the space into which the 
opened doors slide, with one door entering from the 
front and another from an adjacent cabinet entering 
from the rear. A series of openings in certain slats pro- 
vide the windows necessary for observation of tubes 
and components. These openings are protected with 
clear plastics windows held in place by small spring 
clips for easy removal. Each door is equipped with a 
latch assembly which locks the door in place while closed 
and is easily tripped while pushing the door open. The 
door also activates an interlock switch and a ground 
switch, which both operate at the desired position of 
the door to provide full protection. However, the front 
door of the rectifier and control unit is not interlocked 
and therefore provides the access to main switches and 
circuit breakers. 

External appearance and styling has been designed 
to match other existing RCA transmitter equipment. 
Above the sliding doors on the transmitter front are 
the meter panels for mounting meters and indicator 
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lamps. Below the doors are the lower removable pauels. 
Both panel areas are separated from the door area by 
trim strips. 

The 4-in. spaces provided between units for housing 
the open doors and door tracks are covered with filler 
channels which are fitted into the overall styling. The 
center filler channel illustrated in Fig. 3, is 8 in. wide 
and the front panel contains the external transmitter 
controls. 

Both units adjacent to the center section have only 
their rear doors entering this area. This arrangement 
leaves the front section of this area free for locating the 
necessary controls. There are only two units with com- 
ponents requiring external tuning controls; the power 
amplifier to the left of the control panel contains a vari- 





. Blower mounted on rubber is placed in the exciter 


unit where space is available. Note removable filter 


construction and camlock fasteners for access panel. 


able vacuum capacitor which is controlled manually by 
a vernier dial mounted on the door jamb adjacent to 
the control panel; and the exciter to the right of the 
control panel has a “slug-tuned” coil which is controlled 
manually by a similar dial located on its door jamb. 
Therefore, these dials are in the vicinity of the control 
panel and may be grouped with the other controls to 
form a central control panel. No further mechanical 
mounting is required, since installation of these assem- 
blies is part of the completed unit. 

Internally the mechanical layout and arrangement is 
similar for each of the four transmitter cabinets. All the 
smaller components assembled behind the chassis are 
accessible. Small tube sockets are mounted vertically 
(tube horizontal) which makes all wiring easily visible 
and accessible. The chassis is placed approximately 15 
in. from the door opening so that all components on the 
chassis are within easy reach. Such components as 
capacitors and resistors and coils are in most cases 
mounted on the rear side of the chassis. This results in 
a clean arrangement on the front of the chassis where 
only the necessary tubes, meters, crystal oscillators and 
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associated components are mounted. 

Modulator and power amplifier units are very similar 
in internal arrangement and follow the general chassis 
and shelf layout. The associated power-rectifier unit is 
divided similarly into compartments for housing the 
components which supply the voltage to the modulator 
and power amplifier. The front compartment behind the 
door of the power-rectifier is accessible at all times and 
is not interlocked but fully protected, to permit opera- 
tion of control switches. The rear compartment of this 
unit, behind the door, contains a special thyratron con- 
trol circuit with the components on a hinged insulated 
chassis. An insulated shelf is also used to support the 
thyratron tubes which are visible from windows located 
on front of the transmitter door. A set of arc-back in- 





. . « Intake air filter is a dry type readily cleaned 


from the outside with a vacuum cleaner attachment. 


dicator lamps are also mounted on the thyratron tube 
shelf and are visible through jewels mounted in the 
vertical chassis. 

A single blower supplies all the air required for cool- 
ing the power tubes; additional cooling required for 
other components is bled from this same source and 
carried by a simple duct system that is part of the in- 
dividual cabinet assembly. Smaller pipe ducts or open- 
ings leading off the main ducts direct the air to the 
required locations except for the four thyratron tubes 
located in the rear of the power-rectifier. Because of 
their function the tubes are cooled by a small blower 
assembly mounted below the tube shelf. The main 
blower motor is coupled to its wheel through a variable- 


pitch pulley and V-belt to provide for variations in air 
(Continued on Page 266) 
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Miniature, hermetically sealed bimetallic thermo- 
stats designed by Stevens for adverse operating 
conditions such as are encountered in aircraft and 
mobile radio. Maximum case dimension 34 in. 


OONSIDERABLE progress has been made in re- 
cent years in the design of thermostats for built- 
in applications. This is particularly true as 

applied to aircraft where radical changes in design have 
resulted in faster, higher flying, and larger units. Tem- 
peratures of engines have skyrocketed whereas, due to 
higher altitudes, temperatures to which other com- 
ponents are subjected have lowered considerably. In 
1940, it was necessary that electrical equipment for 
aircraft perform satisfactorily from —30 F to 120 F, 
65 F 
to 160 F. In fast fying jets, such changes in temperature 
take place extremely rapidly and call for quick changes 
from cooling to heating. Obviously, such an increase in 
range has narrowed design tolerances, and has resulted 
in considerable redesign of thermostats. 


whereas “yellow dot” specifications now call for 


Besides satisfactory operation over wide ranges in 
ambient temperatures aircraft applications demand light 
weight, shock and vibration resistance, and small size. 
In many other built-in applications, some and _fre- 
quently all of these characteristics are desirable. Modern 
tendency in design of all types of products 1s toward 
reduction in size, weight and cost. Simplification of 
construction usually goes hand in hand with the above 
features. 

The headpiece illustrates the trend toward extremely 
small-size, light-weight thermostats. These miniatures 
employ bimetallic strips or disks as temperature sensing 
elements and simple switches. Despite their size, some 
are adjustable, some are snap-acting or positive acting as 
well as slow make and break. In many types, the bimetal 
carries no current, thus minimizing the possibility of 
rapid recycling. (Where the device is used for motor 
protection, current passes through the bimetal.) Besides 
the obvious advantages of small size and light weight, 
the low inertia of the tiny parts makes such thermostats 
less susceptible to shock and vibration. Thermostats 
are now available in a cylindrical shape as small as 4 in. 
diameter and 3 in. length. 
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The trend is 


Military requirements calling 


for hermetically sealed minia- 
tures, particularly for aircraft, 
are being reflected, as to size, in 
the design of other built-in types 
for application in industrial ma- 


chinery and home appliances. 


In general, reduction in size and weight results in a 
widening of the operating differential ; conversely, nar- 
rowing the differential reduces the electrical capacity. 
Hence a compromise is often necessary if close control 
is desirable. . 

An application where small-size thermostats are highly 
desirable is in aerial cameras. Small thermostats 
mounted within the camera regulate heating elements to 
keep lenses from fogging, maintain the film resilient and 
lubricants at the proper viscosity so as to maintain 
accurate shutter speeds, regardless of altitude and 
climate. Small thermostats are also used in aircraft for 
controlling heating and cooling of radios and radar units. 
Blowers and fans controlled by small thermostats are 


Bimetal 


A—Some degree of snap action is obtained in this minia- 
ture Stevens thermostat through an L-shaped bimetal strip. 
In bending upward it must overcome pressure of contact 
spring plus friction of bent end against spring surface. 
B—Sealed miniature capsule thermostat by Ulanet is 4 
slow make and break type rated at 50 watts, 115-230 volts 
a-c. Bimetal is joined to plug terminal at end of ceramic 
tube. C—Miniature Klixon disk-type thermostat with 
1-1/16 in. between mounting centers. Phenolic housing 
limits application to slow temperature response. 
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used for cooling radio transmitters in aircraft and in 
ground installations. Increase in wattage of airborne 
instruments is also calling for fan cooling. Often both 
heating and cooling are required to be controlled by the 
same thermostat, particularly where jet power plants 
are used. 

Another miniature application is in crystal ovens for 
mobile radio transmitters. Hermetically sealed cases 
for disk and reed type thermostats match the crystal can 
in height, which is about 34 in. Many of these miniature 
types are hermetically sealed, as are more conventional 
sizes. Advantages of such construction are: 

1. Freedom from faulty operations due to coniami- 

nated atmospheres. 


A—Weatherproofing and pro- 
tection of glass-sealed termi- 
nals in hermetically sealed 
disk-type snap-action Klixon 
thermostat are given by bond- 
ed rubber cap which also joins 
the leads. Intended primarily 
for refrigeration control. B— 
Hermetically sealed expand- 
ing shell type thermostat has 
stainless steel outer shell in 
direct contact with heated air. 
This Fenwal unit is primarily 
designed for fire protection 
but can be applied in hazard- 
ous locations as a fixed tem- 
perature thermostat. C—Her- 
metic sealing, as in this Edison 
thermostat, permits use of are 
quenching gas and results in 
long contact life with slow A (top) 

make and break. Calibration 

tolerance +0.5 C; control point can be held within +0.2 
C. D—Mercury thermostats are inherently hermetically 
sealed. Type shown, made by Vapor Heating Corp., has 
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bo 


Prevention of corrosion at the contacts. 

Freedom from effects of wide changes in atmos- 
pheric pressure (due to altitude). 

4. Elimination of dangerous arcing in explosive at- 
mospheres. 


As illustrated on these pages, hermetic sealing can be 
obtained by enclosing the components in solder-sealed 
metal cans and bringing out the leads through glass 
seals, or the whole assembly can be glass enclosed. High 
resistance of most alloys used with glass bead seals 
creates a problem on applications where overall re- 
sistance must be kept low (0.01 ohms). One solution, 
tried experimentally, is to use tubular metal seals with 





B (bottom) Cc D 


platinum wire contacts inserted in thermometer bore at 
three places and acts as on-off thermal switch. Heater ele- 
ment around upper bulb serves as an anticipatory device. 
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aracteristics shown for a particular com- 
pany involve more than one type. For example, 
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For aircraft applications re- 
sistance - type sensing ele- 
ments, such as this pair of 
washer thermistors, are used 
by Barber-Colman in Wheat- 
stone bridge circuit to control 
eabin air temperatures. 
Sealed mercury thermostat 
made by Vapor Heating Corp. 
for aircraft cabin heat control 
(see diagram). Mercury rises 
to shortcircuit relay coils 
through wire contacts at H 
and C,. Cooling relay is short- 
ed when mercury is above 
C, starting cooling actuator. 
When mercury is below H as shown both relays are ener- 
gized, resulting in energizing of the heating field of the 
actuator. Application of full current to the thermostat 
heat winding results in sharp impulses of actuator. When 





copper conductors passing through. To improve heat 
conduction, gas filling of cans has been tried but has 
little effect on narrowing the operating differential. 

Due to the possibility of breakage, electrical controls 
containing glass enclosed switches are not approved by 
Underwriters’ Laboratories for Class I, Group D, Haz- 
ardous Locations. The theory behind this is probably 
that if the glass is broken, switch action and arcing may 
occur on the exposed contacts. Such thermostats would, 
of course, be acceptable if enclosed in explosion-proof 
housings. 

Thermistors (thermally-sensitive resistors) are elec- 
trical circuit elements and control devices which are 
highly sensitive to changes in temperature, and hence 
can serve as thermostats. Hard, ceramic-like semicon- 
ductors, with high negative temperature coefficients of 
electrical resistance, they are made in the form of small 
beads, rods, disks and flakes, especially treated and aged 
in closely controlled manufacturing processes. Being 
static devices, they are in effect “hermetically sealed.” 

For temperature control they are connected in one or 
more legs of a Wheatstone bridge circuit and a relay 
or other control device is connected to detect unbalance 
in the bridge. A specific application is the rapid cycling 
of combustion heaters for aircraft cabin heating. In this 
case all four legs of the Wheatstone bridge are of sub- 
stantially the sdme resistance. Two opposite legs of the 
bridge contain only thermistors which are located in the 
cabin air exhaust tube. Positive coefficient resistors in 
the other two legs are much less responsive to tempera- 
ture changes than the thermistors. Small changes of 
temperature at the thermistors require large changes in 
the positive coefficient resistors to bring the bridge back 
into balance. The result is close control of temperature. 


Factors Affecting Design 


To avoid future complications, the end-product de- 
signer would do well to give consideration to his thermo- 
stat requirements from the outset, and ask for early co- 
operation by the vendor. Applying temperature control 
is an important part of product design, and the thermo- 
stat manufacturer is a specialist in this field. For most 
built-in applications, there is no such thing as a “general 
purpose” thermostat. Practically every product is unique 
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TO COOLING FIELD 
OF ACTUATOR 


CABIN TEMPERATURE 
SELECTOR 





COOLING RELAY 
(OPERATED BY “G") 


HEAT RELAY 
(OPERATED By "H") 





















mercury is between H and C, cooling relay is energized, 
breaking the feed to the cooling field of the actuator, but 
applying a reduced amount of current to the anticipating 
heat winding. 


in this respect, namely, that some condition makes spe- 
cial considerations mandatory. What the thermostat 
manufacturer would like to know is: 

1. What are the maximum and minimum tempera- 
tures to which the control must be subjected? 
Will changes in setting be required in the field? 
If so, what will be the range of settings and what 
method of adjustment would be desirable? 


|Aaper movermerit 


2. 








_ Total ternperature 
variation 


Arrows indicate 
Off airection of 
movernent of 
temperature 
recording per —---» 





Temperature scale 

Fenwal Inc. 
As shown by this section of a temperature recording chart, 
in any typical thermal control application, the total varia- 
tion of temperature about the desired value is larger than 
the thermostat differential, which may be only a fraction 
of a degree. Large temperature variation may be due to 
(1) delayed thermal response from the heat source, (2) 
lagged process or (3) thermostat installed incorrectly. 
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Typical Designs of Thermostats with Bimetal Elements 


SPRING 


SLOW MAKE AND BREAK TYPES 


What differential or sensitivity is required? Would 
adjustable differential be desirable ? 


What is the nature of the material to be controlled ? 
Is the control head to be subjected to any unusual 
ambient or atmospheric conditions ? 
What is the voltage, frequency and current to be 
switched by the control, and what is the nature of 
the electrical load ? 

7. What switch action is required ? 

I 


secause of the wide variation in voltage of aircraft 
generators during operation, for aircraft applications 
the range of voltage is also important. In aircraft, too, 
whether heating or cooling or both are required should 
be determined early in the design, before dimensions 
of subassemblies have been fixed. Otherwise, finding 
room later for additional thermostats may result in a 
complete redesign. 

In many cases, adjustment of built-in thermostats in 
the field is undesirable. If all conditions are known, 
held adjustment should ordinarily not be necessary. 
Such adjustments, in the majority of instances, result 
in unsatisfactory performance. The manufacturer is in 
the best position to calibrate and adjust thermostats to 
perform their intended purpose in accordance with spe- 
cifications. Thermostats should be so designed that 
changes in calibration due to aging, changes in ambient, 
etc., have a negligible effect. 

Snap-Action vs Slow Make and Break 

There are considerable differences of opinion among 
engineers as to choice of snap-acting or slow make and 
break types of thermostats. Most suppliers make both 
types. The governing considerations are accuracy (dif- 
ferential) and contact life. 

A number of methods are employed to obtain snap 
action, many of them illustrated. These include over- 
center springs, toggles, magnets and prestressed disks. 
Since the mechanical force built into the last named is 
obtained by cold work in dishing a circular blank, sub- 
ject to commercial tolerances on gage thickness and 
modified by subsequent heat treatment, extreme care is 
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required in manufacture to obtain uniform action. The 
materials are prestressed close to the elastic limit and 
a certain amount of drift or relaxation can be expected 
over a period of use as in the case of any cold-worked 
spring material. High operating temperatures accelerate 
the action. On mechanical types, wear of pivots intro- 
duces a drift factor. On magnetic snap-action thermo- 
stats, wear on the contacts changes the air gap and 
affects the retarding action of the magnet. Slow make 
and break types do not have these handicaps, but do 
have a serious problem of contact life. Just before the 
slow break the contacts “fry.” But if differentials in 
fractions of degrees are sought, only this type will 
supply the required accuracy. Effects of arcing over 
small gaps can be minimized by hermetically sealing the 
contacts in an inert gas or by using low voltage or both. 

When inductive or d-c loads are being controlled, like 
motors, relays and solenoids, snap-action types are 
mandatory. But on resistive a-c loads, a snap-action 
type may interrupt at peak voltage whereas a slow 
break switch would interrupt as voltage went through 
zero. Another factor is the rate of heating or cooling. 
Electric range ovens or foasters drawing 1500-2000 
watts heat so rapidly that slow make and break thermo- 
stats give excellent service with contacts around 500 F. 
3ut an 8-watt butter conditioner in a refrigerator, with 
its slow rate of heating and cooling, calls for a snap- 
acting type. Slow-acting types have been successfully 
used in aircraft because of the rapid changes in tempera- 
ture encountered. Miniature types having both “positive” 
action and disk snap-action are also being applied in 
aircraft. 

There are conditions where snap-action contacts may 
fry also. Assume a thermostat used for heat control in 
which the contacts open on a slow rise in temperature. 
As temperature rises, the bimetal acts to relieve pres- 
sure on the snap-action switch. At the point just prior 
to switch action, the pressure on the contacts drops to 
zero. Unless the mechanism is designed to hold contact 
pressure constant until the switching action starts, de- 
structive arcing may occur. Not only is this detrimental 
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Typical Designs of Thermostats with Bimetal Elements 


CONTACT 









rr 






BIMETAL 


BIMETAL 
(LOW SIDE) 
A 





Courtesy W. M. Chace Co. 


SNAP-ACTING TYPES 


to the contacts but it can also cause chattering of con- 
nected relays or contactors, false operation and reduc- 
tion in life of these devices. Unless the switch is specifi- 
cally designed to overcome this difficulty, the advantage 
of snap action is lost, and in effect the switch becomes 
a slow make and break device. As such, it is subject to 
the same difficulties encountered in the slow make and 
break contacts. 

Manufacturers of snap-acting switches usually specify 
a reduced rating for their switches when used at alti- 
tudes of 20,000 ft or higher. This is due to the fact 
that at some critical value of rarification of the air, 
arcing of contacts is at a maximum. Under a perfect 
vacuum, of course, arcing is at a minimum and the 
destructive effect on contacts is further reduced due to 
the absence of oxygen. 

In a thermostat, differential may be defined as the 
difference expressed in degrees F or C between the 


A single liquid-filled remote 
thermal element (left) actu- 
ates two SPDT switches in se- 


frigerator applications. 


mechanism with very 





range control. 
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quence in this Barber-Colman 
on-off thermostat to: control, 
for example, a compressor 
and unloading device, or two 
solenoid valves in typical re- 


Snap-action make and break 
is obtained mechanically in 
the Robertshaw thermostat by 
expansion or contraction of 
liquid in remote bulb which 
actuates diaphragm. System 
of levers trips spring-loaded 
small 
movement of diaphragm, 
making possible a close tem- 
perature differential. Ratings 
up to 25 amp for domestic 


temperatures at which switch action occurs when tem- 
perature is rising and when it is falling. Technically 
speaking, the temperature in question should be the 
temperature of the sensing element such as the bulb of 
a mercury thermometer-type thermostat or of an im- 
mersion remote-bulb type unit. In a bimetal unit, the 
temperature in question would be of the bimetal itself. 
The tendency among end-product designers is to spe- 
cify closer differential in a thermostat than is actually 
necessary. Although some applications, such as in lab- 
oratory and clinical work, actually require very close 
differential, in most cases it is a distinct disadvantage 
for the following tendencies: 
1. Reduction in life of the switch due to excessive 
operation. 
2. Reduction in life of the controlled equipment such 
as motors, relays, contactors, etc. 


(Continued on Page 256) 
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MECHANICAL SNAP-ACTION TYPE 
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Edges of steel strip being 
trimmed to within 1/32 in. 
while wound at 3000 fpm, 
using photoelectric edge regulator 
and a hydraulic seryo positioner. 


LTHOUGH the component parts of the systems 
may be identical, side position control on web 
process machinery usually falls into one of two 

categories: Control at the unwind stand as in slitting, 
or control at the rewind stand, as in the case of rewind- 
ing smooth coils. In either case, the side position con- 
trol system, as any other regulating system, includes 
(a) a reference, (b) an error detector, (c) an amplifier 
and (d) a correction means. This discussion will be 
limited to the use of motors as correction devices, al- 
though any device capable of transferring electrical 
power to mechanical power is a possible correction de- 
vice. 

The reference in this case is the position of the de- 
tector on the machine and is the point to which the 
edge of the strip will be regulated. The error detector, 
usually some photoelectric device, transmits a signal 
which indicates in what direction and in some cases 
how much the strip has deviated from the set position. 
The amplifier is necessary to transfer the feeble de- 
tector signals to a power level capable of operating the 
correction motor to restore the web or strip to its nor- 
mal position. 

Rewind Control. Regulation at the rewind end for 
the purpose of winding a smooth coil is shown diagram- 
matically in Fig. 1. In this scheme, the detector scans 
the edge of the strip at some point before the reel. The 
reel assembly is mounted on a movable carriage assem- 
bly coupled to the correction motor through a screw 
mechanism, and the scanner is securely mounted on the 
same carriage. The regulating system acts to keep the 
detector centered over the edge of the strip. Since the 
detector position is fixed with respect to the edge of 
the strip by regulator action, and the detector position 
is fixed with respect to the carriage, then the edge of 
the strip is controlled with respect to the carriage, re- 
sulting in a smooth edge on the coil. For good results 
it is essential that (1) the strip be under tension, (2) 
backlash be held to minimum and (3) there be no rela- 
tive motion between the detector and the carriage. 

Unwind Control. Regulation at the unwind end for 
slitting control is shown diagrammatically in Fig. 2. In 
this scheme the detector scans the edge of the strip at 
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some point after the unwind reel but before the slitter. 
The detector is mounted in a fixed position, and the 
regulator acts to maintain the edge of the strip in a 
controlled position under the detector by shifting the 
carriage assembly. For good results it is important that 
(1) the strip be under tension, (2) backlash be held to 
a minimm and (3) the idler rolls at the point of detec- 
tion be mechanically coupled to the carriage assembly. 
The necessity for this third limitation will be evident 
by referring to the sketch. If the strip has sufficient 
wrap on the idler rolls so that it cannot slide laterally 
on the rolls, movement of the carriage would produce 
no change in the position of the edge under the de- 
tector when the strip speed is zero. If the carriage is 
displaced by a fixed amount and held there, and the 
strip is run at some particular speed, then the total 
carriage displacement will not show up under the de- 
tector until the strip has passed from reel to detector. 
This time will, of course, be inversely proportional to 
the strip speed. Thus, the system would have added to 
it a time delay which is a function of strip speed, re- 
sulting in considerable loss in accuracy for satisfactory 


Correction rate 


O B Deviation 


Fig. 3 — Basic char- 
acteristic of “on-off” 
or discontinuous ser- 
vo control system. 
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Side-position regulators 


Increase in production rates and more exacting quality in the 
processing of paper, textiles and metals in strip or web form 
ealls for automatic side edge control of the materials in wind- 
ing, unwinding and trimming operations. The machinery build- 
er is faced with the choice of two basic servo control systems, 
with several variations in detailed applications, reviewed herein. 














stability. By arranging the idler rolls so that they move points A and B, no corrective action is taken. This 














in phase with the carriage, the edge of the strip will region is sometimes called the “dead zone.” If the edge 
move in phase with the carriage, eliminating this un- of the strip moves to the left beyond point A, the cor- 
desirable time delay. rection motor will rotate at a fixed speed until the edge 
“On-Off” Systems — point A, at which tame it will be de-encearene. | 
the edge of the strip moves to the right beyond point 
The simplest control system is the “on-off” or dis- B, the correction motor will rotate in the opposite di- 
continuous type. Here the corrective action is the same rection until the edge reaches point B, when the motor 
regardless of the magnitude of the deviation. The char- is de-energized. | 
acteristic of this system is charted in Fig. 3. As long It is quite obvious that in a system such as this the 


as the edge of the strip remains in the region between ‘accuracy can be no better than the width of the dead 











Fig. 2— In unwinding 
operation, the regulator 
detector remains in a 
fixed position; idler 
rolls move with reel as- 
sembly; avoids skew. 










Fig. 1 —JIn_ rewinding 
operation, the regulator 
detector should move 
laterally with the wind- 
ing reel assembly. 
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zone and is usually not as good. Hence, it is important 
to point out the factors which determine the width of 
the dead zone. If the width is decreased in any par- 
ticular system, a point will be reached where the cor- 
rection motor will oscillate continuously at a frequency 


determined by the system constants. The width at 
which this occurs is where there is no longer sufficient 





damping in the dead zone to stop the motor within 
these limits. In other words, if the edge of the strip 
were to the left of point A, the correction motor would 
be rotating at full speed moving the strip to the right 
toward the dead zone. When the edge of the strip 
reaches point A the motor is de-energized, but if it 
should coast sufficiently to move the edge of the strip 
over to point B, reverse power would be applied to 
the motor. Thus a continuous oscillation would be es- 
tablished with an amplitude of approximately twice the 
dead zone. 

To stop the oscillation, several methods are available : 
(1) Increase the width of the dead zone, with the at- 
tendant loss in accuracy, or’ (2) increase the friction 
or braking in the dead zone. The latter is not practical 
since the friction is usually determined by other consid- 
erations. Braking is usually impractical due to short life 
as a result of high regulator activity. A third choice is 
reduction in speed of correction. Although this method 
will aid in damping out the oscillation, it imposes an- 
other limitation on the system, namely, the maximum 
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Fig. 4 (Left) —Combined 
schematic and elementary wir- 
ing diagram of an on-off regu- 
lator using a photoelectric side 
position deviation detector. 
Fig. 5 (Above) — Elements of 
control system shown schem- 
atically in Fig. 4. 


rate. In other 
words, the regulating system 

is capable of following a rate 

of deviation equal to or less 

than the correction rate. 

The rate of deviation is a 

function of both the skew 

of the strip and the strip 

speed. Therefore a reduction 

in correction rate would re- 

quire a reduction in strip 

skew or a reduction in strip 

speed. Actually, the correc- 

tion rate should be set to a 

value equal to the maximum 

anticipated deviation rate, 

and the dead zone set at the 

minimum value consistent 

with stability. It is important to note that any backlash, 
lost motion, or nonrigid members in the regulating 
system will result in a wider dead zone for stability. 
A schematic diagram of a typical on-off type regu- 
lator using a photoelectric detector is shown in Fig. 4 
while Fig. 5 illustrates an actual regulator of this type. 
The detector consists of two parts, a light source 
mounted above the strip and a phototube housing be- 
neath the strip containing two phototubes, each with its 
own aperture on a common shutter. Manual rotation 
of the shutter changes the lateral spacing between the 
aperture and provides a dead-zone adjustment. When 
the edge of the strip is in its normal position, one of 
the apertures is covered while the other is exposed. 
Light falling on phototube 2 reduces the voltage across 
tube 3 which holds off thyratron 4, de-energizing 1L 
and 2L. Phototube 7, being dark, raises the voltage 
across tube 5, causing thyratron 6 to conduct, energiz- 
ing 7R and de-energizing 2R. When the strip moves 
to the right sufficiently to cover the aperture over pho- 
totube 2, thyratron 4 will conduct, energizing 71 and 
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2L and causing the induction motor to rotate in a di- 
rection that will shift the strip to the left. When the 
strip moves to the left sufficiently to expose the aper- 
ture over phototube 1, 7R will drop out, energizing 2R 
and causing the motor to rotate in the opposite direction. 

Actual applications of this type regulator usually use 
fractional-horsepower induction motors coupled to the 
machine through a screw mechanism. Best results have 
been obtained when the maximum deviation rate of the 
strip edge does not exceed 5 in. per min and the max- 
imum correction rate is limited to 5 in. per min. Under 
these conditions, dead zones down to 4g in. width may 
be obtained. 


Continuous Control Systems 


In a continuous control system, charted graphically 
in Fig, 6, correction motor speed is roughly propor- 
tional to the deviation up to maximum motor speed. 
Such systems have an advantage over the on-off sys- 
tems in that they are more readily adapted to feedback 
and compensating circuits that result in higher ac- 
curacies without sacrificing stability. Ideally, these sys- 
tems have no dead zone. This would be true, however, 
only if there were no friction in the system. The effec- 
tive dead zone is the error required to develop sufficient 
torque to start the motor. For example, if the correction 
motor had a regulation of 10 per cent and rated torque 
was required for starting, then an error equal to 10 
per cent of OH, Fig. 6, would be required. Thus, the 
effective dead zone would be 10 per cent of HL. 


Correction 


Amplifrer 


) A Bridge circuit 


Fig. 7 (Above)—Schematic diagram of all-electronic, 
continuous-type regulator used primarily with fhp 
motors. Fig. 8 (Right)—Schematic diagram of photo- 





Correction rate 






Deviation 


Fig. 6—Basic characteristic of con- 
tinuous type servo control system. 





The accuracy of this type system depends upon the 
system amplification, measured by the slope of the line 
COD. As the gain is increased, this slope becomes 
steeper until a value is reached at which the system will 
oscillate. Unlike the on-off system, however, the gain 
is not necessarily limited to the value at which oscilla- 
tions begin. With the use of certain feedback and com- 
pensating circuits, the gain may be set many times higher 
and still maintain stability. 

It is important to note that the error between the 

(Continued on Page 280) 


Phase shift 
network 





electric control system for higher power correction 
motors, employing a* motor-generator set with gen- 
erator fields controlled by phase-shift network. 
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New Vacuum Cleaner Features 


TO DA " 3 XTENSION hose fits into a rotating cap on top of 


this new General Electric vacuum cleaner, developed 


at the Bridgeport, Conn., plant. Cap on this canister or 
vertical tank cleaner swivels without stops in a complete 
360-deg circle. Seal construction (right) gives low rota- 


tional friction with negligible vacuum loss (under 0.2 in. 


for 60 in. water). With motor and fan mounted low in 
ee F ie e the base and the hose connection placed on a slight down- 
ward angle, the cleaner can be pulled about by the hose 


without tipping 

Handle, blower cover, swivel cap and switch pedal 
(group at-right) are all of die-cast aluminum in a new 
bright satin finish, Velvaglaze, produced by Monarch 
Aluminum Mfg. Co., Cleveland. Cover clamps are chromi- 
um plated; case is two-tone gray. 

Disposal dust bag is necked in at top and sealed against 
an inner cover by a sponge-rubber gasket. Dust bag is sup- 
ported by a sateen cloth filter. Dirt capacity is about twice 
that of conventional tank cleaner and the large filter area 
reduces pressure drop without loss of effective filtering. 

Motor draws 600 watts and runs at 15,000 rpm at max 
air displacement. Two-stage aluminum fan 514-in. diam 
delivers 60 cfm at zero vacuum at cleaner inlet; draws 
60 in. (water) vacuum at zero displacement. Air path 

is designed to pull cooling air 
through motor and_ then 
through the fan; better cooling 
reduced lamination stack by %4 
in. Available space below mo- 
tor allowed use of a larger di- 
ameter fan without decreasing 
dirt capacity. Motor and fan 
assembly is mounted in rubber 
to minimize noise; mounting al- 
so serves as an air seal. A 
radio interference suppressor is 
mounted on the motor. Switch 
pedal is foot-operated. 
Aluminum casing, shown at 
right is drawn from 0.051 in. 
sheet with rubber dies, with its 
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a Swivel Top 


Aluminum | 
large diameter near the middle die castings: 
section. Outer base is a 0.035 [ 
in. steel stamping but inner base 
is also drawn aluminum to aid 
in reducing weight. Air is ex- 
hausted through a slot encir- 
cling the cleaner between the 
outer base and casing; the large 
slot area reduces exhaust air 
velocity. Glass fiber insulation 
inside casing reduces noise. 

Generous use of aluminum in 
die-castings and drawn parts re- 


duced weight of cleaner to 18 “Non woven-cotton fabric 


lb. Appearance design by the disposable bag 
General Electric staff. 
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TODAY'S PRODUCT DESIGNS 


Traveling Head Grinder Rides Beside Work 


TAT EW conception and approach to problems of face 

grinding is offered in the Mercury Series E-20 
traveling head grinder, developed by Mercury Engineering 
Corporation, Milwaukee, Wis. Designed for grinding of 
armor plate, it offers new opportunities in grinding 
edges, angular surfaces, compounds and bevels, as well as 
machining pads on heavy castings 20 ft or longer in 
length. The design eliminates completely the traverse bed 
common to conventional traveling head grinders. 

The grinder runs on self-powered precision rollers 
along rails machined to precision tolerances and equipped 
with built-in leveling devices. It is designed for a 20 in. 
face-type grinding wheel which is mounted on a head 
that tilts from horizontal to full vertical. Traverse rate 
is continuously variable and two or more grinders can 
operate simultaneously on a single set of rails. 

Power for continuous production is supplied by a 20- 
hp motor and a heavy-duty precision spindle assembly, 
both mounted within rigid trunnions and arranged to feed 
in and out through a 7 in. range; feed is through a 
planetary motor reducer in combination with a precision 
leadscrew. 

The same type of construction has also been applied 
to larger heads powered by motors up to 40 hp. 


X-Ray Equipment Orients Quartz Crystals 


RIENTATION unit designed 
by the Research & Control 
Instruments Division, North 
American Philips Company, 
Mount Vernon, N. Y., makes it 
possible to hold tolerances in 
quartz orientation to 1 min of arc 
or better. Radiation source is an 
improved pre-aligned mica-win- 
dow X-ray tube; detector is a 
Geiger tube. High reproducibili- 
ty is attained through use of a 
precision goniometer and highly 
stable power supply and measur- 
ing circuits. Angles can be read 
directly down to 14 min of are. 
Aircooled X-ray generator de- 
livers 25 kv at 6 ma and is de- 
signed for operation from single- 
phase a-c supply. Divergence and 
receiving slits are both 0.005 in. 
fixed. Beam shutters are mechan- 
ical. Line voltage stabilizer is 
built-in. Cabinets have black 
crackle finish. 
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Mobile Television System for the 


Boca 


OUR special 10-ton 6-wheel motor coaches comprise 

this mobile television system which provides for 
pickup, transmission and display in two pairs of units. 
Unit No. 1 illustrated above has a triple camera chain with 
all control, monitoring and switching equipment (lower 
right). This unit also has a 7150 mc video relay trans- 
mitter and a 45-watt FM sound transmitter. Complete 
audio facilities include both tape and disk recorder-repro- 
ducers, microphones, public address system and seating 
capacity for six people. Companion power supply truck, 
Unit No. 2, has two 15-kva engine-driven generating units 
(see below), either one of sufficient capacity for the 
transmitter. This unit is completely equipped for mainte- 
nance of the transmitter and has seating for four. 

Unit No. 3 has a video relay receiver (control panel 
shown at right) and ten direct-view monitors with cable 
permitting operation up to 500 ft from the vehicle. Film 
and slide projectors for TV, disk reproducers and ampli- 
fying facilities permit complete program integration. 
Power unit for the receiver, in No. 4, is a single 15 kva 
engine-driven generator. Transcievers in each unit are 
designed for both 6-volt d-c and 110-volt a-c power to 
keep all four vehicles in contact with each other. 
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Complete TV  transmit- 
ting and receiving sta- 
tion mounted on wheels, 
built by RCA for training 
and instructing troops 
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Dielectric breakdown properties of 


SUMMARY 


Thermosetting laminates are spe- terioration. 
cified for electrical insulation be- 
cause of an unusual combination 
of electrical, mechanical and chem- a 
ical properties. Excellent electrical 
insulators, these plastics materials 
are also mechanically strong, light 
in weight, easy to fabricate and re- 
sist chemical corrosion, moisture, 


aging, heat and temperature de- 


knowledge 


the designer is primarily concerned with insula- 

tion resistance, dielectric loss and dielectric break- 
down. Dielectric breakdown has to be considered both 
as to dielectric strength (short-time) and dielectric 
fatigue. 

Dielectric strength (short-time) of thermosetting 
laminates is the maximum voltage gradient that can be 
withstood without rupture. It is difficult to evaluate 
quantitatively because its magnitude varies with tem- 
perature, thickness of the material, moisture content and 
time exposed to stress. 

The maximum voltage gradient that can be applied 
for an indefinite time without breakdown is called the 
dielectric fatigue strength of the material. Since long 
service without breakdown is an important requirement 
of electrical insulating materials, determination of dielec- 
tric fatigue is essential. However, short-time dielectric- 
strength tests do not consider dielectric fatigue of lami- 
nates under continuous stress, and the results are use- 
ful only in comparing the behavior of various grades 
under different conditions. Dielectric fatigue can be 
determined by stressing the laminate with voltages less 
than the short-time value and measuring the elapsed 
time at rupture for each voltage. 


1 SELECTING an electrical insulating material, 
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Dielectric strength, volts/mi| 
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220 240 260 
Temperature, deg F 


Fig. 2—Effect of temperature on dielectric strength 
(short-time) of laminates. 
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Proper design of laminated plas- 
tics insulating components requires 


strength and fatigue properties of 
the material, both parallel and per- 
pendicular to laminations. Short- 
time test results, including temper- 
ature, thickness and conditioning 
effects, aid evaluation and compar- 


ison of the dielectric behavior of 
several standard grades of plastics 
laminates. 

the dielectric This report complements an 
earlier report by Dr. Skow dealing 
with the insulation resistance of 
laminates under various atmos- 
pheric conditions encountered in 
service (ELECTRICAL MANUFAC- 
TURING, March 1951, p. 100). 


Differences between the dielectric breakdown prop- 
erties of thermosetting laminates stressed parallel to 
laminations and those stressed perpendicular to lamina- 
tions are sufficient to warrant separate investigation of 
behavior under each condition. For example, the same 
dielectric strength and fatigue characteristics cannot be 
expected where laminate sheets are used as insulating 
spacers (stressed perpendicular to laminations), as 
where laminates are used as terminal-board insulators 
in which the potential between terminals is parallel to 
laminations. 

The step-by-step test for dielectric strength does not 
indicate dielectric fatigue of the material. This method 
considers time as a factor but does not give the dielec- 
tric fatigue strength, or ultimate maximum potential 
gradient without rupture. As stated in the appendix 
to the ASTM Standard on Electrical Insulating Mate- 
rials,* step-by-step tests are of limited usefulness. 

To obtain the results evaluated here, seven standard 
NEMA grades of laminated thermosetting plastics were 
tested: Grades X, XX, XXXP, LE, A, G-5 and N-1. 
This series of tests is concerned with laminates in the 
sheet form only. The dielectric properties of tubes, 
rods and molded parts are quite similar. To review 
these types of laminates: 

Grades X, XX and XXXP are paper-base laminates 
bonded with phenolic resin. Grade X is intended 
primarily for mechanical applications and should be 
used carefully where there are high humidities. Grade 
XX is made with a more absorbent paper and has a 
higher resin content than Grade X. Grade XX is 
better electrically, although weaker mechanically, than 
Grade X. Grade XXXP is one of the best electrical 
laminates produced. Grade LE has a cotton-fabric 
base and is bonded with phenolic resin. This grade is 
used in electrical applications requiring greater tough- 
ness than Grade XX. 

Grade A is an asbestos-paper-base laminate bonded 
with phenolic resin. It is more flame- and heat-resistant 
than the cellulosic grades. Bonded with melamine resin, 


* Published by American Society for Testing Mate ials, 1916 Race 
St., Philadelphia. F aa 
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Grade G-5 is a glass-base laminate with very high 
mechanical strength, excellent electrical properties 
under dry conditions and good heat, flame and arc 
resistance. Grade N-1 is a nylon-fabric-base laminate 
bonded with phenolic resin. It has excellent electrical 
and mechanical properties even under high humidity. 


Samples and Test Procedures 


The drawings in Fig. 1 indicate the sample size and 
test arrangements used to determine dielectric strength 
and dielectric fatigue of plastic laminates in both direc- 
tions (perpendicular and parallel to laminations). For 
testing perpendicular to laminations, 6 x 6-in. samples 
were selected at random from standard production 
sheets (36 x 36 x ¢-in.). For the tests parallel to 


/ 


laminations, specimens 2x 3x %-in. were cut from 


| | | 
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Parallel to laminations 


Perpendicular to laminations 





Electrode 


Fig. 1—Sample sizes and test setup for determining 

dielectric breakdown (parallel and perpendicular to 

laminations) in thermosetting laminates. (Electrodes 

perpendicular to laminations are not drawn to scale— 
they are actually 2 in. diam). 


standard sheets 36x 36x %-in. A 0.2-in. diam. hole 
was drilled along the 2-in. axis of each specimen to a 
depth of 134-in. The end of each hole was counter- 
bored with a flat bottom drill, leaving a %4-in. thick- 
ness of laminate between the bottom of the hole and the 
edge of the sample. Specimens for breakdown tests 
were chosen at random. 

Dielectric strength measurements perpendicular to 
laminations were made on the 6x 6x 4¢-in. specimens 
in oil as specified in ASTM Standard D149-44. The 
samples to be tested were first dried in an oven at 
220F for 1 hr and then cooled in a desiccator for 
16 hr at 73F. After conditioning, five samples of each 
grade were used to determine short-time dielectric 
strength. 

To test dielectric fatigue properties perpendicular to 
laminations, samples were removed from the condition- 
ing chamber, placed between the electrodes of the test- 
ing equipment and immersed in an oil bath. As far as 
possible, the samples of each grade of laminate were 
tested at 85, 70, 60, 55, 50 and 45 per cent of the 
short-time breakdown voltage previously measured. 
Voltage was applied at the rate of 10 kv/sec until the 
specified magnitude was reached and maintained until 
rupture occurred. The voltage applied and the time in 


Fig. 3—Dielectric fatigue strength parallel to lamina- 
tions (top), and perpendicular to laminations (below) 
of seven thermosetting laminates. All samples are 44 in. 
thick and tested dry at 73 F. 
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Table | - Effect of Temperature on Dielectric Strength (Short-Time) of Laminates 


Dielectric Strength (short-time) Volts /mil 


| Grade XXXP__ ssc les tested. T ignificant 
rrades tested. | wo significan 

b]  Perpendicular4| b} Perpendicular@| , : i 
Parallel Perpendicular Parallel Perpendicular Parallel facts are readily apparent : 


Temperature, Grade XX 


Perpendicular # 


900 


vs temperature curves are 
given in Fig. 2 for both per- 
pendicular and parallel direc- 


ions for each of the three 
Grade N-| mccurdiap 


520 240 (1) short-time — dielectric 





850 


strengths parallel to lamina- 
tions are lower than those 





perpendicular to laminations 





(with the exception of Grade 
XX at temperatures above 





180F; and (2) the differ- 





ences in dielectric strength 




















vs temperature characteristics 
parallel to laminations are 
comparatively small. 

Grade XX XP laminate has 
the highest dielectric strength 
perpendicular to laminations 
within the temperature range 








4 Average for five specimens conditioned for 1 hr. at 220 F 
b Average for five specimens conditioned for 8 hr at 220 F 


minutes required for failure were then recorded. 

Dielectric strength measurements parallel to lamina- 
tions were made in oil with a metal pin and plate as 
electrodes (Fig. 1). All samples were conditioned in 
an oven for 8 hr at 220F and five specimens of each 
grade tested for short-time dielectric strength in ac- 
cordance with ASTM D149-44. Because of the %-in. 
thickness of the electrode gap, a longer conditioning 
period was necessary to insure uniform dryness. 

Measurement of dielectric fatigue voltages parallel 
to laminations was performed in a similar way. Voltages 
were applied at the rate of 10 kv/sec until 85, 70, 60, 
55, 50 and 45 per cent of the short-time breakdown 
value were reached. After rupture occurred, the vol- 
tage and time for failure were recorded. For all tests, 
the samples and testing procedure were made as uni- 
form as possible. 

Short-time dielectric strengths in both directions are 
given in Table I for Grades XX, XXXP, and N-1 at 


temperatures from 65F to 256F. Breakdown voltage 


Table I! - Effect of Sample Thickness on Dielectric 
Strength (Short-Time) of Laminates 
(Tested dry at 73 F) 


Dielectric Strength (short-time) Volts /mil 
Thickness, Perpendicular 
in. to laminations # 
Grade XX Grade XX 
paper-base paper-base Daper-base 
695 5 


et 


4 Average for five specimens conditioned for 1 hr at 220 F 
b Average for five specimens conditioned for 8 hr at 220 F 


30 
75 
80 
20 


covered and the drop in 
breakdown voltages is very 
small between 90F and 180F. 
This gradual change in break- 
down voltage up to 180F is 
of particular advantage when laminated plastics com- 
ponents are subjected to hotspot temperatures in elec- 
tronic equipment. It is evident that there is a rapid 
decrease in the breakdown voltage of even Grade 
XXXP as the temperature is further increased. The 
breakdown characteristics of the three grades parallel 
to laminations are more nearly equal. This indicates 
that it makes little difference in regard to short-time 
dielectric strength which of the three grades is selected 
for operation at temperatures within the range covered. 

The data in Table I indicate that parallel to lamina- 
tions Grade N-1 nylon-base laminate has the most 
rapid decrease in dielectric strength (short-time) with 
temperature, while the breakdown voltages of Grade 
XXXP, although it has a lower dielectric strength at 
lower temperatures, drop slightly between 65F and 
256F. The breakdown voltages of Grade XX appear 
between these two extremes throughout the tempera- 
ture range. 

Data in Table II are presented to indicate the effect 
of sample thickness on the short-time dielectric strength 
measured in both directions. The dielectric strength 
of Grade XX plastics laminate measured perpendicular 
to laminations is 515 vpm at a '%-in. thickness or 
slightly more than half the magnitude for a 14.-in. 
sample thickness. The dielectric strengths parallel to 
laminations, measured at five thicknesses ranging from 
M4 6-In. to 4%4-in., are very close for Grades X and XX 
with sample thicknesses greater than 1%-in. In Table II, 
the decrease in dielectric strength may be compared to 
the law of diminishing returns in that each additional 
thickness of laminate provides a smaller increase in 
the total dielectric breakdown voltage of the sample. 

Table II shows the necessity for maintaining equal 
sample thicknesses for all tests to obtain results suscep- 
tible to comparison. For measurements perpendicular 
to laminations throughout this testing program, a thick- 
ness of 14,4-in. was selected because it is representative 


ELECTRICAL MANUFACTURING 








th 
Ics 
re 


las 
rth 
ns 
ge 
in 
Ty 
FF, 
ak- 
is 
- 
lec- 
pid 
ade 
The 
lel 
ites 
ime 
ted 
red. 
ina- 
10st 
vith 
-ade 
1 at 
and 
pear 
era- 


(fect 
ngth 
ngth 
‘ular 
; oF 
»-In. 
‘l to 
from 
XX 
e Il, 
-d to 
ional 
e in 
ple. 
>qual 
scep- 
cular 
hick- 
ative 


JRING 








of the sheet thicknesses used in many electrical appli- 
cations. A %-in. thickness was specified for testing 
parallel to laminations because thinner sections were 
more difficult to machine to uniform dielectric gaps. 
To determine the effects of conditioning, the dielec- 
tric strength (short-time) of Grade XX laminate was 
measured in both directions for’ various combinations 
of time, temperature and moisture treatment. The re- 
sults of these tests are given in Table III for each speci- 
fied conditioning treatment. Conditioning for a maximum 
of 4 days for measurements perpendicular to lamina- 
tions was sufficient, but 21 days were necessary to insure 
uniform moisture absorption for obtaining breakdown 
voltages parallel to laminations. Because dielectric 
strength varies widely with changes in conditioning 
treatment, considerable care was taken to standardize 
the sample conditioning prior to dielectric strength tests. 


Dielectric Fatigue 


Dielectric fatigue curves, perpendicular and parallel 
to laminations, for the seven grades of laminates tested 
are given in Fig. 3. The dielectric strength of all grades 
in both directions decreases rapidly with time until it is 
approximately 60 per cent to 70 per cent of the short- 
time dielectric strength. The curves show that the 
breakdown voltage, or upper limit of voltage gradient 
without rupture, then slowly approaches a magnitude 
that is independent of time. The dielectric fatigue 
strength of the material is considered approximately 
equal to the dielectric strength after a 100-min exposure 
to stress. This assumption is based on tests on five 
samples which, after resisting breakdown for 100 min, 
continued to withstand the applied stresses for 18 hr. 

































Table II! - Effect of Conditioning Treatment on 
Dielectric Strength (Short-Time) of Laminates 
(Grade XX Tested at 73 F) 















Dielectric Strength* 
(short-time) 
Volts/mil 





Conditioning Treatment 






él hr in oven at 220 F ee 
o”- 

23| 96 hr at 90% RH and 95 F 240 

as 


48 hr in water at 122 F 
21 days in desiccator at 73 F 180 
21 days at 90% RH and 73 F 100 


21 days in water at 73 F 40 


Parallel 





* 


Short-time dielectric strengths and dielectric fatigue 
strengths are compared in Table IV. In Part A, where 
the seven grades of laminates are tested dry at 73 F, the 
ratios (per cent) of dielectric fatigue strength to short- 
time dielectric strength are tabulated (data from curves 
in Fig. 3) to indicate the relative fatigue characteristics 
of the seven grades. Grade A asbestos-base plastics lam- 
inate has the lowest dielectric strength and fatigue char- 
acteristics in either direction but is specified—and re- 
quired—in high-temperature applications because of its 
superior heat resistance. The six remaining grades 
tested are suitable for high-voltage applications, Grade 
XXXP having the highest breakdown voltages perpen- 
dicular to laminations and Grade N-1 the highest par- 
allel to laminations. 

For dry specimens, the dielectric fatigue strengths (in 

(Continued on Page 286) 


Table IV - Short-Time Dielectric and Fatigue Strengths of Laminates (Tested at 73 F) 


Perpendicular to Laminations Parallel to Laminations 


Dielectric 
fatigue str. 
Volts/mil 


Grade, Short-time 
Thickness, diel. str. 
Conditioning Volts/mil 


Dielectric 
fatigue str. 


Volts/mil Per cent 








A 


Diel. fat. strength 
Short-time diel. str. 











Yein., 96 
hr at 
90% RH, 














hr. in 
water at 
122F 
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Grade, Short-time 
Thickness, diel. str. 
Conditioning Volts/mil 


Hin., 21 | 
days at 
90% RH, 
50C 

XX 
in., 21 
days in 


Diel. fat. strength 
Short-time diel. str. 
Per cent 








water 
at 50C 
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Improved components and materials 
or reliable electronic equipment 


A. W. ROGERS and B. A. DIEBOLD 


Editor’s Note: As a result of a con- 
tinuing editorial policy of several 
years’ standing, the readers of ELec- 
TRICAL MANUFACTURING have been 
consistently kept abreast of important 
developments in military research in 
components and materials.* These 
articles have repeatedly shown that 
the fundamental criterion in military 
equipment is operational reliability 
under widely varying conditions of 
global warfare. The report of the Sig- 
nal Corps research program presented 
here serves three purposes: (1) It re- 
views a number of completed projects 
in components and materials. (2) It 


Signal Corps Engineering Laboratories 
Fort Monmouth, N. J. 


gives a “work-in-progress” picture of 
current and planned projects. (3) It 
restates the requirements for reliability 
that arise from the concepts of mod- 
ern warfare. 

Reliable operation is required in 
arctic and tropical areas, and in air- 
borne, ground, shipboard and under- 
sea equipment. Research for relia- 
bility must, therefore, concern itself 
with such factors as tropical exposure; 
with the necessary improvements in 
hermetic sealing, corrosion-resistant 
finishes, moisture-resistant impreg- 
nants, potting and embedment com- 
pounds and insulating materials; the 


greater velocities, parachuting of sup- 
plies and exposure to vibration, high 
acceleration and explosive impacts; 
with the inherent needs for greater 
mechanical durability and ruggedness. 

Problems of storage at extremely 
low temperatures and operation at 
extremely high and low temperatures 
present new challenges with regard to 
stability of materials and the stability, 
operability and reliability of the com- 
ponent parts. Current circuit require- 
ments are for more dependable net- 
ting of equipments also require greater 
frequency stability, closer initial tol- 
erances and improved shelf-life char- 


* See Bibliography at the end of this article. problems of 


EVELOPED under Signal Corps sponsorship 
the following new components and materials 


have 
equipments, 
Tantalum Electrolytic Capacitors. To obtain a capac- 
itor that would possess extremely good shelf life and 
good low-temperature characteristics, it was necessary 
to investigate anode materials and develop electrolytes 
other than those commercially used in the conventional 
aluminum type, which is unsatisfactory in these re- 
spects. A tantalum capacitor and an improved electro- 
lyte were developed that would fulfill these require- 
ments.* Considerable progress has been made during 
the past year. Although it is costly at the present time, 
it is believed that within a short time the tantalum ca- 
pacitor will, with increased use, compete in cost with 
military-quality paper and electrolytic capacitors. The 
tantalum capacitor is smaller than the aluminm-type 
electrolytic and is much more stable over a wide tem- 
perature range. (See Figs. 1 and 2 for comparative 
data. ) 
Ruggedized Meters, Recent emphasis has been to im- 
plement the ruggedization program growing out of the 
original Signal Corps contract on ruggedized meters. A 


improved the reliability of electronic 


* Asterisks throughout this article indicate that the subject has been 
previously treated in ELECTRICAL MANUFACTURING and that a reference 
appears in the Bibliography.—The Editor. 
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rough 


transportation, acteristics. ooo 


zero-correction adjustment screw has been designed as 
an integral part of the meter. Particularly in test equip- 
ment applications, the matter of zero-set becomes in- 
portant, hence a satisfactory device was needed. San 
ples have successfully passed the pertinent tests. This 
device has already been incorporated in an Armed 
Services battery tester. 

A terminal has been designed which combines the 
desirable features of both the screw or stud type, and 
the solder-lug type often used in sealed meters. This 
terminal also has the added advantage of being mold- 
able in ruggedized meter cases. Two manufacturers are 
considering large-scale use of this item. 

To assure continuing quality on these meters, test 
fixtures and adapters have been improved and samples 
fabricated and used in testing ruggedized meters of 
various sizes on or in the same test plate or fixture. 
Much work also has been accomplished in preparing 
technical information on which to revise the existing 
specification on ruggedized meters, MIL-M-1030A 
(SigC). Procedures have been worked out for cor- 
rosion tests and durometer change tests of ruggedized 
meter shock isolators exposed to a range of —55C to 
+85C. 

As a result of another successfully concluded contract 
several sizes of meter cases incorporating shock-isolat- 
ing features and universal inserts were developed to 
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SCC CC aCe 
Causing Equipment Deterioration 


Note: Environmental factors in tropical areas which cause 
deterioration such as moisture in the form of rain, saltspray 
and condensation; dust containing salt, coral, sand, and organic 
material; and sunlight and high temperatures are active for 
longer periods of time and to a greater extent than in temper- 
ate areas. Wind-blown salt is a particularly important factor 
in coastal areas and in island operations due to the acceleration 
of corrosion on many metals because of the presence of salt. 

Example A—A radio receiver used in island operations dur- 
ing the last war and considered as Class C material, that is, 
material which could be repaired or which was salvageable. 
This unit has been stored in Hawaii under shed cover for 
approximately two months and the appearance of the equip- 
ment indicated that it had previously had at least good cove 
storage conditions. The equipment from the outward appear- 
ance was not in too bad shape. There was some fungus 
growth on materials which were conducive to this type of 
deterioration. The finishes were in excellent shape and there 
was no corrosion of zinc or nickel-plated hardware. There 
was no evidence that condensation had occurred during the 
life of the equipment. 

Electrical measurements made on this 
equipment under what would be con- 
sidered fair conditions, that is, relative 
humidity of the order of 50 per cent and 
temperatures of the order of 75 or 80 F, 
disclosed that the electrical materials in 
this piece of equipment, despite the fact 
that, in general, the outward appearance 
was excellent, had deteriorated to a great 
extent. The electrical measurements made 
on the power and speaker cable assembly 
disclosed insulation resistance of this 
order: 8 megohms, 12 megohms, 20 
megohms and 22 megohms. These figures 
represent several orders of degradation. 
Measurements on a_ similar piece of 
equipment in temperature areas under 
ideal conditions would probably have 
given an insulation resistance in the 
order of thousands of megohms. An- 


equipment disclosed similar degradations 
from environment. 
Example B—corrosion failures on a 


relay unit (shown 





after subjection to the standard moisture- 
resistance test. Sectionalized view (illus- 
tration, lower right) shows green copper 


top illustration) corrosion at the cut edge of the Kraft 


other part, such as a 0.006-mf phenolic- 
encased paper dielectric capacitor, show- 
ed an insulation resistance of 40 megohms. 
This particular type of capacitor, when 
subjected to tests for qualification ap- 
proval, requires an insulation resistance 
of the order of 250 megohms after sub- 
jection to the standard moisture-resis- 
tance test. This is a minimum require- 
ment. In general, other measurements 


after subjection to the standard moisture- 
resistance test. The corroded units are 
zinc-plated capacitor cases. The tops of 
the cans were not corroded because of 
the lacquer finish used to protect the 
identification numbers. Note the prod- 
ucts of corrosion in proximity of the 
relay contacts. The unit was exposed to 
a total of 8 cycles and major failures 
occurred in 2 cycles. 


paper wrap. Open circuit occurred at the 
junction of lead wire and magnet wire. 
Six units failed insulation resistance re- 
quirements at the 7th cycle. Open cir- 
cuits occurred at the 7th, 9th, and 12th 
cycles. No. 32 enamelled wire was used. 

Illustration at lower left shows an 
open-wire distribution line subjected to 
simulated arctic ficld conditions in the 


carried out on this particular piece of 


Example C—transformer wire failure 
p 


arctic test chamber at Squier Signal 
Laboratory. Ooo 


permit installation and testing of the meter mechanisms 
of various manufacturers’ design to ascertain the modi- 
fication required on each movement to achieve rug- 
gedization. Sample cases in the 2Y%-in., 344-in. and 41%4- 
in. sizes have been developed which meet the develop- 
ment specifications. Some of these samples have been 
made available to interested electrical indicating instru- 
ment manufacturers. This development should expedite 
the availability of ruggedized meters for the Armed 
Services. A comparison of the ruggedized meter and 
the conventional meter is shown in Fig. 3. 

Glass Dielectric Capacitors. During World War II, 
mica became a very critical item. A research and de- 
velopment program for adopting an alternate capacitor 
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dielectric was started. However, with the ending of the 
war the program was relaxed in favor of more-urgent 
items. With the availability of funds, the program was 
again revived. As a result of this program, a glass ca- 
pacitor was developed, Type CX20 which meets all of 
the requirements of the military specification for mica 
dielectric capacitors, JAN-C-5, and even exceeds the 
requirements of that specification in certain respects. 
This capacitor, equivalent in dimensions to the mica 
CM20, has a capacitance range far beyond that of 
CM20—a ratio of 6:1. The extension of the capacitance 
range for the CX20 case size permits this one size to 
cover 100 per cent of the range of the mica sizes CM20, 
CM25 and CM30, and 30 per cent to 50 per cent of 
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Tantalum Conventional 


foil aluminum 
electrolytic 
100 mfd, 
50 vdew 
—55 C to 


+85 C 


electrolytic 
Rating = = 
o vac 
—40 C to 
+85 C 


Operating temperature range 


Average capacitance change 
(at 60 cps) 
from +25 C to —55C 


80°, 


A verage increase in 
impedance (at 60 cps) 25% 
from +25 C to —55.C 

Shelf life (approx.) 


600°, 


» 


8 years 2 years 


case sizes CM35 and CM40. Wide interest has been 
expressed in this type of capacitor. Various govern- 
mental agencies and outside research and development 
activities have requested samples for experimental use 
in equipments. Owing to the excellent characteristics 
of the glass capacitor and its adaptability to automatic 
production methods, a mass-production industrial pre- 
paredness contract has been placed. Typical units and 
performance characteristics are indicated in Fig. 4. 
Auto-Sembly Systems of Circuit Fabrication. Re- 
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1944 
ALUMINUM FOIL 


YEAR AND TYPE ELECTROLYTIC CAPACITOR 


30 CYCLES 


a 


Oe 


45 MINUTES 


5 CYCLES 
3% 
6 HOURS 


preoenl BLOWS 
L 
le NONE 


ABILITY TO 
WITHSTAND 
HIGH INTENSITY 
SHOCK UP TO 
2000 FT. LB 
BLOWS 


ABILITY TO 
WITHSTAND 
EFFECT OF 
BOUNCING & 
TUMBLING 
(12" DROP.) 


ABILITY TO 
WITHSTAND 
MOISTURE 
RESISTANCE 
TEST 


ABILITY TO 
WITHSTAND 
3000 VOLT 
DIELECTRIC 
STRENGTH TEST 
(AFTER MOIST- 
URE RESISTANCE) 


1950 
TANTALUM FOIL 


ABILITY TO 
WITHSTAND 
VIBRATION 


Fig. 1—A tantalum-foil electrolytic capacitor (left) rated 
100 mf, 50 vdew, compared in size with a conventional 
aluminum electrolytic capacitor rated 25 mf, 50 vdew. 
The appended table compares reliability characteristics. 


halility* of a piece of equipment resides in the unit 
blocks or components that make up the functional as- 
sembly. The problems of getting a high degree of re- 
liability in components have been resolved into several 
discreet objectives, specifically: (1) ruggedization or 
improvement of resistance to physical abuse; (2) cli- 
matic protection or improvement of resistance to the 
degrading effects of such factors as humidity, tempera- 
ture, water immersion and snow; and (3) improved 
electrical performance through better quality levels and 
higher degrees of uniformity both in components and 
in methods of manufacture. 

These individual approaches, which collectively rep- 
resent the effort toward establishing higher degrees of 
reliability, can be well illustrated by citing the progress 
made by the Signal Corps in miniaturized systems of 
circuit fabrication.* The one technique of miniature- 
circuit fabrication which illustrates the intimate rela- 
tionship between military objectives of reliability and 
the method of miniaturization, is the Signal Corps 
“Auto Sembly” method of circuit construction. In this 
technique, conductor patterns of copper are etched out 
of copper-faced plastics laminates by rapid production 
methods. Although phenolic is most frequently used 
as a base material, other laminates are available includ- 

ing Teflon, silicone, melamine 

and polyesters. These _pat- 

terns are then perforated to 

accept conventional compo- 

nent leads inserted through 

the holes in the insulating 

surfaces. The pattern side of 

this printed circuit chassis is 

then momentarily dipped in 

a solder bath to affect a mass 

“one-shot” assembly of the 

components to the pattern. 
Auto-Sembly permits rapid 

production of highly com- 

pact miniature circuit sub- 

195! assemblies such as _ audio 
ee Fe. sections, i-f strips and de- 
tector sections. A 

high degree of 

ibility in 


very 
reproduc- 
manufacture — is 


| 


le—o| 30 BLOWS AT 50G 


Fig. 2 (Top)—Chart shows ad- 
vances in reliability perform- 
ance of electrolytic capacitors 
over wider temperature ranges. 
Fig. 3 (Bottom)—Chart show- 
ing improvement in reliability 
and dependability of electrical 
indicating instruments as a re- 
sult of development of sealed 
ruggedized - type shockproof 
meters. R_ indicates “rugged- 
ized;” C indicates the conven- 
tional type. 
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Conventional 
mica capacitor 


Glass capacitor 


1100 for 10 mmf. Q 180 for 10 mmf. 
Consistently high val- (specification require- 
ues, particularly for ment) 


low capacitance values 


+140x10~6+25x10-° Temperature Notas uniform as glass 


(uniform and close coefficient 

tolerance) 

Withstands the 10- Moisture Limited test data indi- 

cycle moisture resist- resistance cate that some manu- 

ance test facturer’s units may 
pass the test while 
others may not 

kxcellent retrace over Retrace On special order, good 


full temperature range characteristics retrace may be ob- 
(-—55 C to +85 C) tained 

due to dielectric prop- 

erties and monolithic 

construction 


Stability of character- Life Meets requirements of 
istics exceeds require- mica capacitor specifi- 
ments of mica capaci- cation 


tor specification 


Fig. 4—Type CX20 glass capacitor, in a capacitance 
range of 5 to 3300 mmf (left) compared with a conven- 
tional CM20 mica capacitor, in a range of 5 to 510 mmf. 
The chart compares obtainable reliability characteristics 
with the glass capacitor obviously superior. 


possible since stray wiring capacitances are fixed from 
pattern to pattern, and intercomponent effects are fixed 
on all of the models fabricated in one production. This 
technique is currently being used in the production of 
subsections of Service equipments at RCA, General 
Electric Company, and at Sperry, and is under pre- 
production study in numerous other industrial instal- 
lations. 

To date, the technique has proven feasible in pro- 
duction, has permitted the reductions of skill required 
for assembly, and has eliminated the “dressing” of 
wiring that ordinarily comes into play in the construc- 
tion of highly congested assemblies. It has been possible 
to hermetically package such miniaturized subassemblies 
and permit effective realization of some of the unitiza- 
tion concepts which conceive the throwing away and 
replacement of a defective section by the relatively low 
level skills of first-echelon repair groups. The ability to 
replace such defective subassemblies contributes di- 
rectly to the reliability factor by which an equipment 
can be rated since the ability to repair the item quickly 
assuredly falls into the definition of maintenance of per- 
formance. A comparison between the Auto-Sembly and 
conventional circuit-assembly techniques is illustrated 
in Fig. 5. 

Low-Temperature RF Cable Jackets. The improved 
low-temperature, noncontaminating jacket whose de- 
velopment has been completed, exhibits flexibility about 
a 10 times diameter mandrel at —40 C before aging. 
After two weeks of exposure at 80 C, this jacketing ma- 
terial also remains flexible down to —35 C around a 10 
times diameter mandrel, and exhibits less than 2 db per 
100 ft increase in attenuation at 3000 megacycles. Two 
manufacturing sources are presently available; current 
activity is centered on establishing additional acceptable 
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Fig. 5—The Auto-Sembly method of miniaturization as a 
means of attaining reliability: A, conventionally wired 
high-gain audio amplifier. B, Auto-Sembled miniature 
high-gain audio amplifier. C, top-side of miniature am- 
plifier. D, heat shield. E, solder-dipped underside of mini- 
ature amplifier. Overall space requirements for conven- 
tional amplifier is 36 cu in.; for the Auto-Sembled 8.1 cu 
in. Power output for the former is 1.1 watts against 1.25 
watts for the latter; and power consumption is 8.5 watts 
against 9.1 watts. The Auto-Sembled unit is not only 
smaller, but more rugged and can be easily packaged 
as a readily replaceable plug-in assembly. Manufacture 
is uniform from unit to unit. 

























































































sources. Comparison with conventional jackets is in- 
dicated in Fig. 6. 

Accurate Nonwire Wound Resistors (Metal Film 
Type). A miniature %-watt fixed, accurate nonwire- 
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Table I—Some Current Signal Corps Research and Development Projects 


Note: These are in addition to the 
projects discussed in greater detail 
in the text. For each item listed here, 
the development objective is given. 


Ba 


Hermetically Sealed Button Mica 
Capacitors: Superior moisture-re- 
sistance characteristics. 


2. Hermetically Sealed Relays: Su- 


perior resistance to extreme cli- 
matic and environmental condi- 
tions. 


3. Shaft Seals (low speed and high 


speed): Will permit sealing of 
panel-mounted rotary control de- 
vices at high temperatures and 
pressures, 


. Ten-Pin Audio Connector: Supe- 


rior performance because of seal 
in mated and unmated positions, 
quick connect, easily cleaned. 


5. Hermetically Sealed Transform- 


. Miniature Hermetically 


ers: Establishment of Grade I 
transformers which have superior 
moisture resistance characteristics, 
per specification MIL-T-27. 


. Miniature Tube Sockets: Improved 


contact design has yielded more 
reliable shock resistance and low 
electrical contact resistance. 


. High-Stability R-F Coils: Stable 


operation at extremes of temper- 
ature and humidity. 

Sealed 
Thermostat: Improved ability to 
maintain temperature calibration 
while exposed to severe vibration. 


. Tin Substitutes: A solderable pro- 


tective coating for metals to be 
used if the supply of tin becomes 
extremely critical. 


. Fine Magnet Wire: A fine wire 


(AWG50) having continuous re- 
sistance to temperatures of the 
order of 200 C for application to 
miniaturized equipment. 


. Tantalum Foil: A chemical-solu- 


tion method of obtaining tantalum 
powder for the production of tan- 


in Components and Materials 


talum foil used in capacitors hav- 
ing longer shelf life and good 
low-temperature characteristics. 

. Tantalum Capacitors: Aimed at 
higher voltage units having same 
improved reliability as the newly 
developed low-voltage tantalum 
capacitor. 


3. Overall Moisture- and Fungus- 


Proofing Treatment: A _ treating 
process was developed to afford 
assembled equipment moisture 
and fungus resistant. 


. Thermoplastic Pulse Cable: Im- 


proved performance under pulse 
characteristics. 


5. High-Temperature Ceramic Ca- 


pacitors: Aimed at development 
of capacitors which will have ex- 
tended life at new high operating 
temperatures. 


}. Hermetically Sealed, Variable, Air 


Dielectric Capacitors: Will yield 
more reliable performance under 
adverse environmental conditions. 


7. Sealed Circuit Breakers: Improved 


performance under adverse en- 
vironmental conditions. 

. Sealed Rack-and-Panel Connect- 
ors: Improved performance due 
to sealed construction in mated 
and unmated positions. 


. Improvement of Connector De- 


sign: Aimed at replacing present 
undesirable AN line. 

. R-F Connectors: Improved seal, 
weatherproofing and_high-tem- 
perature performance. 

. Rectifier for Electrical Instru- 
ments: Aimed at improving life 
and resistance to moisture. 


2. High Megohm Resistors (10° to 


1014 ohms): Improved moisture 
resistance and higher resistance 
values. 


3. Variable Resistors, Film Type: 


Improved moisture resistance. 
. Selenium Rectifiers: Improved 


high-voltage and _ high-tempera- 
ture operation. 


. Sealed Toggle Switch: Improved 


moisture-resistance characteristics 
by sealed panel construction. 


. High Temperature-Resistant Mold- 


ing Material: A silicone molding 
material which can withstand con- 
tinuous exposure to 200 C with 
little or no loss of electrical or 
mechanical stability. 

High-Value Insulating Material: 
An electrical insulating material 
which can withstand exposure to 
gamma radiation, for use in radi- 
ation detection devices. 


. Improved Ceramics: Ceramic ma* 


terials with inherently moisture- 
repellent surfaces and high ther- 
mal conductivity. 


29. Organic Dielectric Material: An 


electrical insulating material which 
can be injection-molded, extruded 
or cast into film for operation at 
high temperatures and at ultra- 
high frequencies. 


. Low-Temperature Lubricants: Lu- 


bricants which will possess low 
torque characteristics at —55 C 
and which will be stable at con- 
tinuous operating temperatures of 
the order of 200 C. 


. Magnetic Ferrites: Magnetic fer- 


rites having high permeability and 
high resistivity for core materials. 


2. Casting Resins: Resins for the em- 


bedment of electrical components 
and assemblies and which can 
withstand operating temperatures 
over the range —55 to 200 C. 


3. Low-Temperature Rubber: A rub- 


ber composition, based on polyiso- 
butylene which will be flexible 
at subzero temperatures and which 
will be more satisfactory than 
polythylene at elevated tempera- 
tures. 


Table II—Signal Corps Planned Future Components and Materials Program 


. Sealed Panel-Type Fuse Holders: 
Fuse holders are to be sealed and 
will have improved electrical con- 
tact with fuses. 


2. Investigation of Instrument Con- 


trol Springs: To provide more reli- 
able electrical indicating instru- 
ment springs. 


. Sealed Circuit Breakers: Improved 


shock-resistant characteristics will 
be developed. 


. Sealing Techniques for Wave- 


guides and Coaxial Rotary Joints: 
Seals will be developed to prevent 
moisture in the air from degrad- 
ing the performance of the feed 
system. 


5. Subminiatures Sealed Relays: Im- 


proved shock-resistance. 


. Subminiature Tube Sockets: To 
improve tube-to-circuit perform- 
ance 


. Multicontact Power Connectors: 


Elimination of shortcomings of the 
AN line of connectors. 


. Corona and Dielectric Losses in 
Pulse Transformers: Methods will 
be developed to localize and con- 
trol corona in pulse transformers. 


. Indicating-Type Miniature Sealed 


Relay: A rugged, sealed, sensitive 
indicating (meter) type relay will 
be developed. 


. High-Power Waveguide Duplex- 


ers: High-power duplexers for RG 
69/U, 48/U and 51/U waveguides, 
with a bandwidth goal of 40 per 


cent. 


. Tracer Studies: The use of radio- 


active isotopes to aid in the de- 
termination of the factors which 
control the electrical and mechan- 
ical performance of organic elect- 
rical insulating materials. 


2. Boron Resins: Organic insulating 


materials possessing the heat re- 
sistance required by miniaturized 
components and assemblies.*® 


3. Rubber-Plastic Blends: Materials 


to combine the most desirable 
characteristics of rubber and of 
plastics. 
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| Non com- 
Non- | taminating low- 
Commercial | contaminating | temperature 
jacket jacket jacket 
Type I Type II E _Type [1A 
} 


Low temperature limit —40 C —25C —40 C 


After heat aging: : 
Low temperature limit | 0c —20C —35 C 


Very brittle | Good Excellent 


| Marked increase 


| of loss factor Negligible Negligible 


Excellent | 


Poor | Excellent 


Type IIA combines the initial low temperature per- 


formance of the Type I, with the excellent heat sta- 
bility and reliability of the Type II in a single material. 


Fig. 6—(Left) Effect of jacket material on attenuation stability of r-f cables. Right, chart 


wound resistor utilizing a palladium-gold film precipi- 
tated on a ceramic body has been successfully fabricated 
to meet military requirements for good electrical and 
thermal stability. This development has been previously 
detailed in this publication.* A comparison with con- 
ventional resistors is illustrated in Fig. 7. 

Synthetic Ceramic Material. There has been a need 
for a ceramic material to replace steatite for applica- 
tions requiring a high degree of resistance to thermal 
shock, such as in resistor cores. As a result of a Signal 
Corps contract, a ceramic material called Cordierite 
was developed that meets the requirements for thermal 
shock resistance since it approximates fused quartz in 
this respect. Linear coefficient of thermal expansion 
(20 C to 400 C) of Cordierite is 0.9 x 10°6 as against 
7.3 x 10-8 for steatite. Safe operating temperature lim- 
its is 1196 C for Cordierite, vs 980 C for steatite; di- 
electric strength, 195 vpm against 195. 

Polyethylene Packaging Material for Batteries. The 
packaging of dry batteries requires a material with a 
combination of low moisture vapor permeability and 
high hydrogen transmissibility. The material formerly 
used was lead foil laminated to Kraft paper which met 





Matched 


Metal film Wire wound composition 

Stability 0.5 % per year Unpredictable 5% per year 
under load depending on 

environmental 

conditions 
Operating —55Ctol50C -—55Ctol05C —55Ctoll0C 
temperature 
range 
Moisture Very good Poor Good 
resistance 
High Satisfactory Not suitable Satisfactory 
frequency to 75 mc for r.f. to 30 mc 
performance 


Fig. 7—Left to right, 4%-watt metal-film, wirewound, and 
matched composition close-tolerance resistors. Appended 
chart provides indication of comparative reliability. 
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shows increased reliability of noncontaminating jacketing materials developed for r-f cable. 


the moisture permeability requirement but prevented 
the transmission of hydrogen gas. This created an ex- 
plosion hazard and resulted in the deformation of the 
package. After many tests involving a large number 
of materials, polyethylene film, protected by an outer 
coat of Kraft paper was found to be the best. In addi- 
tion to meeting the permeability requirements, this ma- 
terial is chemically inert and does not crack when 
creased at —55 C. 

Shock Mounts and Fasteners. During World War II, 
many reports concerning mechanical failures of an 
equipment in the field were received. Mechanical re- 
liability is attained as a function of appropriate design, 
workmanship, and selection of proper materials. Such 
reliability should be taken into consideration in the early 
stages of the equipment development. The component 
parts should not only be shock and vibration resistant, 
but also mounting brackets and fasteners should be con- 
sidered so that parts do not break loose and damage 
other components. As the speed of modern warfare in- 
creases and faster carrier vehicles are developed, the 
problems of ruggedizing, mounting, packaging and pro- 
tecting equipment against shock and vibration become 
more significant. 

To approach a solution of these problems, the Signal 
Corps Engineering Laboratories had to consider the 
following factors: (1) development of instruments for 
measuring shock and vibration force; (2) extensive 
tests to determine the forces encountered during field 
operation and transportation; (3) continuous improve- 
ment in the design and construction of shock and vibra- 
tion isolating devices; and (4) development of testing 
facilities which simulate field conditions. 

The requirements for shock- and vibration-measur- 
ing instruments used to obtain field data are that meas- 
urements are not to be affected by the severest forces 
encountered. Previously available measuring equipment 
was so delicate and the evaluation of the data so diffi- 
cult, that it was necessary to develop néw instruments 
operating on entirely new principles. These new equip- 
ments will speed up the evaluation of field data. It will 
also be possible to obtain and analyze long-term rec- 


ords; for example, the history of a particular shipment 
(Continued on Page 270) 
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lligh-speed photography 


as a design tool 


Relays chatter, commutator brushes bounce, magnetic brakes 


close sluggishly, followers leave cams and many other electro- 


mechanical problems arise in the operation of electrical equip- 


ment. High-speed motion picture photography, or time mag- 


nification, provides the answer to many such design problems. 


JOHN H. WADDELL 
Industrial and Technical Photographic Division 
Wollensack Optical Company 


[IME magnifications from approximately 8& to 

over 800 are available with commercial high- 

speed motion picture cameras. To clarify this 
idea of time magnification, assume, for example, that 
an action takes place in about a tenth of a second; at 
a time magnification of 8, the projection time on the 
screen at 16 pictures per sec will slow the action down 
so it takes almost a full second. However, if the same 
action was photographed at a speed of 14,000 pictures 
per sec and projected at a normal speed, the tenth-of- 
a-second action would take almost a minute and a 
half on the screen, giving a time magnification of 875. 
With such high time magnification contact chatter in 
a relay can be slowed down enough to permit study of 
the effect of various components such as the springs 
and their behavior, and determine where redesign might 
decrease the chatter. 


Furthermore, the high speed motion picture gives 
the designer a permanent record which can be analyzed 
frame by frame for the total picture of the motion. Know- 
ing the size of the parts and the focal length of the 
lens it is possible to scale these pictures and measure 
amplitudes or plot displacements against time. 

Incandescent lamp sources have been developed for 
taking black and white pictures at 150 to 14,000 per 
sec with lenses stopped down to secure the needed depth 
of focus. With sunlight, outdoor subjects are easily 
photographed at speeds up to approximately 7000 per 
sec for fully lighted subjects on black and white film, 
and up to maximum speed of commercially available 
cameras in silhouette. Outdoor color pictures have been 
taken at speeds up to 1000 per sec in desert sunlight 
and in the tropics where the sunlight is strong. 

In the choice of field size for making a high-speed 


Fig. 1 (Above)—In the high-speed camera a rotating 
prism keeps the image synchronized to the moving film, 
producing separate frames on moving picture film for 
enlargement or projection at normal speeds. 


Modification of the Kodak high-speed camera adds a sec- 
ond lens to simultaneously record both mechanical and 
electrical aspects. Here, the relay operation is being photo- 
graphed in the usual way, and an oscilloscope trace is also 
being recorded on the back of the film. For a time base 
the film is edge marked by an argon lamp. 
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Both the Fastax and the Kodak high-speed 
cameras employ a continuously moving film 
with a prism synchronized to the film drive 
to move the image precisely in step with 
the film for one frame. See close-up view 
above of the Fastax drive; prism is be- 
tween lens at left and film sprocket at right. 
Camera has two motors, one to drive film 
and prism and one for the take-up reel. 
Set of lenses (right) covers usual needs 
for design work. Film speed may be adjusted 


over a range of 150 to 14,000 frames per sec; when projected 
at normal speed, time magnifications up to 800 may be obtained. 


motion picture, only the parts under question should 
be studied in each individual high speed film, For ex- 
ample, if a complete relay is photographed many things 
happen simultaneously and it is difficult to study the 
complete reaction. The human eye and mental processes 
can easily assimilate only one action at a time and there- 
fore the field size should be selected so as to emphasize 
the subject investigated. 

Some typical applications for time-magnification pho- 
tography as a design tool are given in the table on the 
next page. Using the operating time of an a-c relay as 
a typical performance factor to be evaluated, time can 
be measured by including a neon lamp in the field to 


be photographed. By connecting the lamp across the 
relay coil, a timing wave will be photographed on the 
film, and a frame-by-frame analysis will show when 
the armature started to move. Time required to release 
may be studied in the same way as well as the action 
of the springs, contact chatter or arcing. The field size 
desired may be obtained by varying the lens focal length. 
To study the action of springs or the armature, a large 
field will be needed ; for the contact points a small field 
would be selected. 

‘or larger equipment such as circuit breakers or to 
study the flashover on an insulator, it is necessary to place 
the camera at a safe distance ; a lens of long focal length 


Kodak high-speed camera also uses a rotating prism and a dual motor drive. As with the Fastax camera, film 
speed is varied by changing the voltage applied to the motors. A sturdy tripod is essential for steady pictures. 





Typical test setups using the Fastax high-speed camera 
as a design tool. Left, studying beater action in a food- 
mixer; center, observing engagement of tool with work; 
right, examining the action of a coiling tool in a spring 
winder. Intensities up to 300,000 lumen may be needed. 


would be required along with large light sources. For 
the same reasons, a long focal length would be needed 
for most vibration or shock tests. 

Several different types of standard high-speed cam- 
eras are available for design analysis. 

1. Kodak high-speed camera which takes pictures at 
1000 to 3200 per sec on 16-mm film. 

2. Fastax 16-mm camera with speeds from 150 to 
7000 per sec. 

3. Fastax 8-mm camera with speeds from 300 to 
14,000 per sec. 

4. Fastax 35-mm camera operating at speeds from 
300 to 5000 pictures per sec. 

For specialized uses, there are several other types 
such as the Miller camera with speeds up to 500,000 
frames per sec, the O’Brien camera giving 10 million 
pictures, the Sultanoff camera operating up to 100 mil- 
lion per sec, and several others.* There are also a num- 
ber of “streak” cameras which can be used for oscilloscope 
recording or synchronized flash where a time exposure 
in the range of 1 microsec is required. 

All four of the standard cameras can be operated 
from either a-c or d-c power. Dry battery power can 
be used in the field where a-c is not available. For more 


*See “High Speed Photography,” Vol. 3, 1951, Journal, Society of 
Motion Picture and Television Engineers, New York. 
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uniform speed at rates below 1000 per sec, the Fastax 
cameras operate better from an adjustable-voltage d-c 
source such as supplied by a dry-disk rectifier and vari- 
able transformer. 

Both the Kodak and the Fastax cameras employ the 
principle of optical compensation to obtain successive 
motion picture frames on continuously moving film. 
Such compensation is obtained as shown in principle in 
Fig. 1; a prism is rotated in synchronism with the film 
travel and holds the image in step with the film. The 
Kodak camera uses a thin prism rotating once for every 
two pictures; the Fastax 16-mm system employs a 
larger four-sided prism at half the rotating speed, lay- 
ing down four pictures for each revolution, The 8-mm 
Fastax camera uses an eight-sided prism. 

Two universal motors are used to drive the camera, 
one for the take-up spindle, and the other for the 
sprocket and prism. In the Fastax camera the motors 
are rated at % hp on 120 volts, but are designed for 
momentary operation on voltages up to 280 to produce 
the higher speeds. The camera is capable of accelerating 
to maximum speed within the first 25 ft of film. 

The basic difference between the Kodak and Fastax 
systems is the range of operating speed—the Fastax 
camera will operate at both a higher and lower speed. 
By removing the prism and adjusting the focus, both 
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types can be used as “‘streak’’ or oscilloscope cameras. 
The streak camera produces an image which cannot be 
fused except for highly incandescent spots such as the 
trace on an oscilloscope with a P11 coating. Measure- 
ments can be made down to a microsecond when the 
camera is operated at full speed. Film speeds of over 
200 ft per sec are obtainable; at such speeds it takes 
16 ft of film, for example, to record the operating time 
of a photoflash lamp. 

Streak cameras in combination with high-speed gas 
discharge lamps can take up to 7000 pictures per sec, 
and with low-power light sources areas up to a foot 
square can be satisfactorily illuminated for the 1.5 
microsec pulse. General Radio makes a streak camera 
for such service which employs 35-mm film. It can take 
pictures up to a rate of 1500 per sec at full frame; at 
higher picture rates the frame size is reduced some- 
what and lamps are used in multiple. 

Film is used in 50 and 100-ft rolls with a complete 
roll used for each take; the longer length generally 
gives the best performance. Cost of the film ranges from 
$2.50 to $10.00 depending on the type required (neg- 
ative, reversal or color). Operating life of a Fastax 
camera before overhaul is 2 to 3 hr of picture-taking 
time which makes the equipment cost run about $0.30 
per shot. 

To set up a design laboratory for high-speed pho- 
tography one high-speed camera is needed, preferably 
a 16-mm, and a heavy tripod that will support the 
camera without vibration. Adequate light for 5000 pic- 
tures per sec with the lens at {/8 requires an intensity 
of 150,000 ft candles. This illumination over a field of 
3-in. diam can be obtained from four General Electric 
750 R lamps; these lamps are prefocussed at 14 to 18 
in, and produce a very narrow angle. A series-parallel 
switch is essential so the lamps can be operated at re- 
duced voltage when setting up. 

An illumination meter is another essential item of 
equipment, The range of values is much higher than 
neeeded for usual photography, from 0-3000 to 0-300,- 
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Kodak high-speed camera setup to study a machining op- 
eration, left, and an are welding problem, right. 


TYPICAL SUBJECTS FOR STUDY 
WITH HIGH-SPEED MOTION PIC- 
TURE CAMERA TO IMPROVE DESIGN 


Circuit breakers 

Relays 

Magnetic brakes 

Voltage breakdown tests 

Vibration and impact 

Insulator breakdown studies 

Incandescent and photoflash lamps: filament struc- 
ture and supports at burnout and shock 

Blowing out of fuses 

Heating and cooling effects of alternating current 
on thin filaments 

Electrical detonations 

Effect of sparks on explosions and detonations of 
gases and liquids 

Destruction tests from both impact and shock 

Operating characteristics of high-speed mechanisms 
such as used in electric typewriters, teletypewrit- 
ers, structural design and operating problems in 
such equipment as motors, circuit interrupters of 
the buzzer types and rotating switches. 

Quenching of arcs in oil or gas 

Mechanisms for electric washing machines, electric 
mixers, toasters and snap-action switches. 





O00 ft candles. The light-sensitive cell is mounted on a 
paddle which can be moved through the beam to deter- 
mine the average value; measurements are read from 
the scale of a separate indicating instrument to which 
the cell is connected. 

For accurate time measurement, a crystal oscillator 
can be used to produce a 1000-cycle square wave to 
energize the timing light built into the camera. 

A synchronizing unit is also necessary to start the 
event and the camera in proper relation. The event 
timer is adjusted for the desired time relation to the 
camera, Operating voltage for the camera is adjusted 
to a value which may be more than double the normal 
voltage, applied 70 milisec after the camera motors are 
started. A pushbutton or remote control switch is used 


to start the cycle. (Continued on next page) 





























































































































































































































High-Speed Photography in 
Development of New D-C Contactor 


Basic design was developed 
and then refined through 
time magnification 


ULL curves, temperature rise and 

current rating were studied by tak- 
ing data on experimental models. Rough 
observations through dark glasses were 
made of arc trails to study actual ruptur- 
ings, distance and path travelled by arc 
terminals. Following these preliminary 
tests, high-speed photography was called 
into use for more precise data. 

In preparation for the motion pictures 
one side wall of the arc chute was re- 
placed by transparent plastics. For 
greater clarity in observing the high- 
speed effects, various parts were painted 
in pastel shades of contrasting colors and 
photographed in color. Illumination was 
provided by three to four 5000-watt 
floodlights placed 3 to 5 ft from the sub- 
ject. The record was made on 16-mm 
Kodachrome exposed at 3200 frames per 
sec. A portion of a marked disk rotated 
by a 3600-rpm synchronous motor was 
included in a corner of the field of view. 

With normal-speed viewing of the de- 
veloped film, movements of the arc 
terminals could be traced up the faces of 


To cover the range of field size and magnification 
needed, lenses of focal lengths from 1 in. to 15 in. and 
extension tubes are required. Longer focal length lenses 
permit greater distance between camera and subject; 


Other Articles on 


the contacts and along the front and rear 
arc horns. Factors influencing the be- 
havior of the arc were studied in a series 
of tests, and as improvements were made, 
test currents were increased until satis- 
factory rupturing performance was ob- 
tained. 

At the same time the pictures provided 
data for continuous improvement of the 
armature hinge, armature stop, moving 
contact support and contact spring. Time 
interval for the contacts to meet or open 
was also readily measured. 

Extent to which the arc emerged from 
the arc chute was measured by mounting 
a probe a short distance above or in 
front of the chute, and wiring the probe 
through a light fuse. Probes were then 
moved about until a strikeover was ob- 
tained when the contactor was operated. 
The accompanying illustration is an en- 
largement of one frame from a high- 
speed color photograph of an arc upon 
interrupting 300 amp in a circuit with 6 
millihenries of air-core inductance. The 
arc is shown in the act of transferring to 
the overhead probe. 

Through these laboratory tests in 
which high-speed color photographs 
played an important part, a new contac- 
tor design was developed capable of mil- 


Black-and-white enlargement of one 
frame from a 16-mm high-speed color 
motion picture of an experimental d-c 
contactor. Arc is transferring to an 
overhead probe. 


lions of operations with little mainte- 
nance. (From AIEE Conference paper 
“Laboratory and Field Development of 
a New D-C Contactor” by B. C. Wells 
and F. C. Iglehart, Industrial Control 
Engineering Dept., Westinghouse Elec- 
tric Corp., Buffalo, N. Y. Presented at 
AIEE Winter Meeting, New York, Janu- 
ary 1951.) oOo 


shorter focal lengths give wider angle of coverage. Ex- 
tension tubes provide lower magnification at shorter 
distances. When studying self-incandescent subjects 
such as arcs, filters are needed to avoid overexposure. 


Engineering Testing 


ROWING importance of engineering laboratory 

testing as a more effective, faster and lower cost 
approach to product development has been reflected in 
the number of feature articles appearing in ELEC- 
TRICAL MANUFACTURING during recent years. In a 
continuing program of bringing latest testing methods 
and equipment before readers, the following articles have 
been presented: 

Eliminating Radio Interference from R-F Power Equip- 
ment, October 1951, page 138. Methods required to 
bring equipment into conformity with mandatory FCC 
regulations; available types of test equipment. 

Testing Motor Insulation, September 1951, page 128. 
Surge testing equipment checks insulation between 
turns, windings and ground, and discloses improper 
connections and reversed coils. 

Fire Hazard in Magnesium Enclosures, August 1951, 
page 124. Arcing Tests determine minimum metal 
thickness and other factors affecting safe design. 

Production Test for Die-Cast Rotors, June 1951, page 134. 
Equipment designed for rapid testing for stray-load 
losses and defective bars. 

Safe Use of Plastics—the UL Viewpoint, May 1951, 
page 110. Policies and test requirements on wire 
insulation, housings, barrier elements. 


Insulation at High Temperature, May 1951, page 115. 


Method giving accelerated test of wire insulation life 
shows that 10-deg rule does not apply at high tempera- 
tures. 


Electrolytic Corrosion Tests in Pressure-Sensitive Elec- 
trical Tapes, April 1951, page 129. Comparison of 
various test methods simulating conditions found in 
contact with enamelled wires. 

Tester for Instrument Pivot Bearings, February 1951, 
page 112. Voltage required to start a tiny induction 
motor measures starting friction. 

Designing an Air Break Contactor for High-Voltage 
Service. Case history showing effective application of 
engineering testing to the development of a new 
product. 

Testing Coils for Shorted Turns, November 1950, page 
113. Sensitive method detects a single shorted turn 
while making high-voltage test. 

Safeguards for Safety in Electrical Product Design, Oc- 
tober 1950, page 160. Basic circuits for measuring leak- 
age currents in the product; an analysis of the stand- 
ards affecting design. 

Speed-Torque Curves on an Oscilloscope, September 
1950, page 112. Method for making a complete motor 
operating test during acceleration from standstill to full 
‘speed. 


(Continued on page 286) 
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Low-cost processing of 


alnico rotors and stators 


Critical supply position of basic alnico materials 


underscores economies possible in processing 
techniques. An analysis of such factors in terms 


of motor and generator redesign evolution. 


J. H. STARK 


Fractional-Horsepower Motor Engineering Division 


tremendous processing costs for fields, rotors 
and other parts, the use of this material in the 
electrical field is growing rapidly. Improved methods 
will undoubtedly enable foundries to produce still better 
castings at lower prices in the future. For the present, 
however, the opportunities for optimum application and 
cost reduction are a function of final processing and lie 
within the control of manufacturing user. 

Preparation of an alnico casting as a rotor or stator 
for dynamo-electric machine applications is a time- 
consuming operation. The inherent hardness of the 
material requires grinding where finished surfaces are 
specified. Some holes cannot be cast in, they are drilled 
by slow electric erosion process. Rough cutting is 
accomplished by rubber-bonded wheels. Of all these 
operations, grinding is by 
tar the one most generally 
required. The removal of 
excess metal is slow and 
extremely wasteful of abra- 
sive wheels, 

With the elimination of all 
grinding operations as an 
objective, much progress has 
been made. However, it is 
recognized that while com- 
plete elimination of all fin- 
ished surfaces on the alnico 
may be the ultimate, some 
grinding may still be re- 
quired. To reduce this to the 
most practical low-cost oper- 
ation possible requires care- 
ful consideration in the initial 
stages of design on the alnico 
casting. 

Although some parts made 
from certain alnico alloys 


D ESPITE the high cost of alnico castings and the 
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General Electric Company 






lend themselves to the sintering process, the limitations 
on size at the present time preclude the use of sintered 
parts in all applications. The sintered alloy reduces the 
amount of material to be removed but does not always 
elminate the grind operation. 

There are many ways to accomplish a desired result 
and a careful analysis of the problem will usually dictate 
the best method. Some pertinent general considerations 
which may be useful are listed. 

1. Inserts. While inserts in alnico castings have been 
widely used in the past, the many disadvantages in 
such practice is good reason for elimination whenever 
practicable. Foundries making alnico castings seldom 
have machine facilities for making inserts. This means 
the fabrication of inserts by the manufacturer, and 
shipment to the foundry before castings can be poured. 





OOo 


An example of alnico rotor construction using finger poles punched and formed 
from sheet stock. To simplify fabrication, save critical material and cut costs. 
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Fig. 1—Old-style 14-pole alnico rotor 
for G-E type ATB73HB alternator us- 
ing sleeve insert A and banding rings 
B. Fig. 2—A redesign without the 
sleeve insert for cast-aluminum con- 
struction. Fig. 3—Next redesign step 
in alnico rotor (ATB73HB1) utilizing 
alnico casting less insert, sprayed pole 
face and die-cast end rings and hub. 
‘ig. 4—Final design of ATB73HB1 
in exploded form: A, cast pole pieces, 
B alnico magnet, C nonmagnetic sleeve. 


It results in divided responsibility so far as the 
foundry’s end product is concerned. 
portation charges for the inserts, and often impairs the 


It involves trans- 


quality of the alnico casting. In general, a foundry 
prefers plain castings because insert material has a 
different coefficient of expansion causing shrink tears 
or cracks in the alnico. Thin inserts are often melted 
by the molten alnico. The function of an insert is usually 
to facilitate machining and this function is defeated 
or jeopardized under either probability. Where inserts 
must be used, foundry experience is the best guide for 
design. 

2. Grinding Process. Where grinding of the alnico 
is necessary in the fabrication of a part, it is often found 
that the design of the casting for finishing in a centerless 
grinder or surface grinder will result in a considerable 
saving over a cylindrical grinder. 

Surface grinding often lends itself to the finishing 
of several parts at one time. Minimum set-up time and 
less capital investment are definite advantages. 

The centerless grinder is much more economical for 
finishing some parts than is the cylinder grinder because 
casting eccentricities do not require the added metal on 
the castings to assure clean-up. With expected closer 
control of casting tolerances and design for centerless 
grinding, this operation is neither difficult nor expensive. 

Experience has shown that centerless grinding of 
parts such as rotor rings, does not provide perfect con- 
centricity between the unfinished bore and the finished 
outside diameter. The slight unbalance, however, is 
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easily corrected; magnetic efficiency is not effected. 

3. Spraymetal Process. This process serves to elimi- 
nate grinding of some alnico surfaces and substitutes for 
it a more economical lathe-turning operation. This 
process is not new to industry but its application to 
alnico involves some considerations not encountered 
when metal is sprayed onto steel or other metals. The 
scale on alnico is very difficult to remove and a good 
bond between the sprayed metal and alnico is not 
obtained unless all scale is removed. Shot blast or sand 
blast is inadequate. For best results a rag wheel is 
found desirable and economical. Hand ragging to a 
bright surface assures a good bond. 

Where the use of sprayed metal is desired, the alnico 
volume is decreased by the amount of metal used on the 
finished surface. It is desirable to use a sufficient 
build-up of the mild-steel metal spray so that there is no 
danger of the machine tools hitting the-hard alnico. A 
minimum of 0.016 in. is very desirable. 

4. Molding and Die-Cast Processes. There are many 
occasions in which alnico can be fabricated using plas- 
tics or die casting to minimize machine work on the 
alnico or to facilitate other operations. To disregard 
such possibilities in design consideration would be an 
omission of a capability. Some examples are illus- 
trated in the discussion on evolution of design. 

5. Cementing Process. In some applications, such as 
alnico poles for motor or generator stators, grinding or 
machining of the alnico can be completely elminated 
by using a magnetic cement and soft steel pole faces. 
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Examples of such construcuon are shown later in Fig. 6. 
The cement is used between the alnico and the yoke 
as well as between the alnico and pole face. After 
assembly the unit is baked for a short period to accel- 
erate the setting of the cement. The bore is then turned 
to dimension in the conventional manner. The cement 
is not primarily an adhesive but a vehicle to carry 
the iron powder which fills in the irregularities in the 
cast alnico. 

6. Fabricated Poles vs Magnetized Poles. By fabri- 
cated poles, reference is made to those multipolar de- 
signs wherein a single 2-pole magnet provides excitation 
for a multiplicity of poles. In magnetized-pole design 
poles are magnetized in a single magnet. Experience 
has shown that magnetized poles are wasteful of alnico 
and extremely inefficient from the standpoint of output 
per pound. Heat treatment and subsequent magnetiza- 
tion are difficult, but the generated wave form is very 
good. Fabricated poles offer the greatest utilization of 
alnico, ease of heat treatment and subsequent magnetiza- 
tion. The generated wave form in the alternator, how- 
ever, is not as nearly sinusoidal and correction of wave 
form by various methods is sometimes necessary. 


Design Evolution in Rotors 


Cost and competition are the normal driving forces 
behind improved design; during the present national 
emergency, the conservation of critical and strategic 
materials is another prime motive. 

Fig. 1 represents an old design of rotor used on a 
400-cycle Y-connected alternator. For many years this 
design was satisfactory although high in cost. Infla- 
tionary conditions amplified the high cost and made re- 
examination of design necessary. It will be noted that 
this design incorporates most of the undesirable char- 
acteristics outlined above. First, it has a sleeve insert 4. 
This sleeve was fabricated with screw studs projecting 
from its periphery. The insert was then shipped to the 
foundry where alnico was cast around it. After the cast- 
ing was returned from the foundry, the face and shoul- 
ders were ground on a cylinder grinder, from a rough 


FIG. 5 





FIG. 6 





Fig. 5 (Left)—Old yoke construction for the tachometer 
generators using alnico fields. Alnico parts, B, are ground 
on both radii; A indicates cast-in notch for grinding 
purposes. Fig. 6 (Center)—In this new construction, the 
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bored sleeve. The grind operation consumed 4% hr. 
After grinding, the stainless steel banding rings B were 
shrunk in place. The rings were required because of 
shrink tears and cracks in the alnico, caused by the 
insert. It was finally necessary to tack-weld the sleeve 
to the alnico to assure a good bond. The sleeve was 
then turned to size and the alnico magnetized with 
14 poles. 

To eliminate the cylinder grinding, the next step was 
to have the O.D. of the magnet cast undersize and then 
build up the diameters with a mild-steel spray such 
that the face and shoulders could be turned on a lathe, 
rather than ground. This change resulted in some 
loss of useful flux due to decreased alnico and because 
of flux leakage across the soft iron face between poles. 
Some loss was experienced due to rework and weak 
pole strength and since space limited the increase in 
alnico, the saving was very minor. 

The next redesign step was the purchase of alnico 
without the steel insert, Fig. 2. This provided good 
sound magnets of improved mechanical strength. The 
magnets were metal-sprayed as before. The face and 
shoulders were turned and the hub, flanges and rings, 
die cast as shown in Fig. 3. 

With alnico materials becoming increasingly con- 
trolled as critical and strategic, more efficient use of 
the alloy became necessary. The final redesign step 
was a finger-pole construction that permitted complete 
utilizaton of the alnico as shown in an exploded view 
(Fig. 4). The finger poles are steel castings, and the 
sleeve a nonferrous casting. Parts are assembled in the 
order shown and the sleeve welded in place. Fhis design 
produced the same output as the rotor shown in Fig. 1, 
yet the weight of alnico is only 30 per cent of the 
original. 

The magnet itself is 2-pole thus facilitating heat treat- 
ment and magnetization. It is magnetized axially. Leak- 
age gaps betwen poles eliminate use of keepers and 
demagnetization by short circuit is not possible. It is a 
permanent magnet, processed by centerless grinding and 
(Continued on page 248) 


FIG. 7 





alnico is unground and cemented into place. Fig. 7 
(Right)—Yoke with alnico field, using flux shunt for 
voltage adjustment and leakage path to reduce air aging 
and short-circuited demagnetization. Note adjusting screw. 
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Readers spell out 


engineering manpower needs 


The recent Pittsburgh Convocation on Engineering Manpower 
Needs dramatized the critical engineering shortage facing the 
nation but did so only in the broadest terms. To find out what 
kinds of engineers are needed and where in the field served 


by ELECTRICAL MANUFACTURING, 


a spot check was made 


among a selected group of readers in plants both large and 
small. Results show that three-fourths are in need of engi- 


neers; better than half willing to employ women engineers. 


MANUFACTURING under the title, “Critical Short- 

age of Engineers Commands National Attention,” 
an attempt was made to bring the reader up to date on 
a problem basic to his whole future. Over a year ago 
the Engineering Manpower Commission was set up by 
the Engineers Joint Council to initiate a program at the 
request of the National Security Resources Board. 
Later the Department of Labor suggested five steps to 
be taken by management to make more effective use of 
engineering skills, in addition to seven steps already 


I AN article appearing in October ELECTRICAL 


Engineering Manpower Requirements 
of Selected Product Groups 


. Electrical equiprnent 

. Electronic equip.,commurucations 

. dnstruments 

- Industrial machinery, service equip. 

» Air condit, refrig., appliances 
business machines 
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A- Electrical engineers 
B- Electronic 
C - Mechanical 


wo 
So 


Number of Engineers required 


Totals 3 largest 
1-5 firms 


taken by government agencies designed to achieve full 
use of engineering talent. In late August Charles E. 
Wilson, Director of Defense Mobilization, recognized 
the serious shortage of scientifically and technically 
trained personnel and recommended remedies involving 
more effective use of engineering personnel, on-the-job 
training and steering more women as well as men into 
engineering and scientific courses in colleges. 

In a further attempt to arouse national interest in the 
problem, the Engineering Manpower Commission, to- 
gether with the Engineering Society of Western Penn- 
sylvania, held a convocation in Pittsburgh, September 
28, 1951, attended by some 600 representatives of in- 
dustry, the engineering profession, college educators 
and Pittsburgh secondary schools. The principal talks, 
abstracted at length in the October issue, all strongly 
stressed the need for public recognition of the lack of 
engineering manpower as a long term problem. 

The editors of ELecrricAL MANUFACTURING consid- 
ered the situation to be of such importance to its read- 
ers as to warrant an independent study of the specific 
needs of manufacturers of electrically operated prod- 
ucts. A questionnaire was sent to engineering execu- 
tives in all the larger companies and a random choice of 
readers in smaller manufacturing plants. About 27 per 
cent replied. The reader was asked to name his needs 
in terms of five categories of engineers and scientists, 
to state why he required them, the effect of the draft 
and calling back of reserves, what he was doing about 
reclassifying engineering jobs to eliminate routine work 
normally handled by technicians, how he usually re- 
cruited engineers, how he trained them, and lastly how 
long he thought the shortage of engineers would last. 
The 235 replies received have been broken down into 
related product groups for quick analysis in tabular and 
graphical form. 

Of the 200 readers who were willing to hazard a 
guess, 45 per cent estimated that the present shortage 
of engineering and research personnel would last for 


ELECTRICAL MANUFACTURING 
















Sampling Check of Engineering Manpower Needs of Manufacturers of Electrically Energized Products - 
ESTIMATED NUMBER OF ENGINEERS NO. OF FIRMS 
AND RESEARCH PERSONNE! REASONS FOR NEEDS | eae eee ro{__WILLING TO EMPLOY 
ELECT- TOTAL DRAFT | EXPAN WOMEN ENGRS.|SC MAJORS 
at |e et | os pRoe | ORT |” SEE oe et 
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dl 40 (62) bn 
286 (10.1) 23h 


1,751 6.7)| 13 | 221 | 64 dae tal 33 (67) | 16 (33) 
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ENGINEERS 
EMPL'D % 





Electrical Equip. & Comp. 
Under 100 employees 
Subtotal 

No engineers req'd 
Total Electrical Group 
Electronic, Communications 
No engineers req'd 
Number not specified 


Group Total 


* Instruments 
_5 No engineers req'd 
= Group Total 


1,350 (2.7) 
__27 (7.5) 


1377 (2.7) 
118 (1.8) 


1,495 (2.6) 


1,348 (6.5) 
132 (4.7) 
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78 19 53 9 7 | 166(11.5) 








20 Machine Tools & Acces. 379 (3.4) 75 (13.5) 
me 4 No engineers req'd 174 (8.7) 
27 Group Total 553 (4.2) 1 (3.7) 










Other Industrial Mach’y 832 (7.3) 49 (5.7) 
No engineers req'd 39 (1.7) 
Group Total 871 (6.4) 10 (50) (10) 












Industrial Service Equip. 469 (5.1) 61 (11.5) 
; No engineers req'd _62 (3.3) 
1 Group Total = 156 “531 aay 8) 12 ae =n 
Mining Machinery 30 (1 | 301only)] 4 | 















8 Air Conditioning & Refrig. L600 | 992 144 (4.8) 24 2 +— 
_3 | No engineers req'd _640 | _ 23 3.2) aunt) 
11 Group Total 3,632 "167 (4.6) (45) (36) 


Appliances, Office Mach’y 
No engineers req'd 
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10,588 391 (3.7) 
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five years; 34 per cent conceded it was a temporary neers; when expressed in terms of engineers now em- 
condition related to the defense emergency, and 21 per _ ployed, the engineering departments not seeking addi- 
cent thought the situation would last for at least 10 tional help were only 3% per cent of the total reporting. 
years. Only a handful denied there was a shortage and From this breakdown it follows that those feeling the 
these were with small companies employing one or two __ pinch least are the smaller companies employing only a 
engineers. On the other hand 65 companies, or 27.6 few engineers. The overwhelming demand for engineers 
per cent of those reporting, were not actively seeking by the three largest companies substantiates this con- 


engineers at this time although many of them recog- __ tention. 

nized the existence of the problem. When weighed in Data are broken down in detail in the table for in- 
terms of total employment among the 235 companies, dependent analysis. In the electrical equipment group, 
less than 5 per cent were not in the market for engi- it is noteworthy that contrary to the overall pattern, the 


seven small firms needing engineers reflect a high aver- 

age ratio of engineers to total employees (7.5 per cent), 

whereas the 20 companies in that group not seeking en- 

gineers have one of the lowest ratios (1.8 per cent). 

Questionnaire Results This statement is generally true for other categories ; 

note figures for the “Other Industrial Machinery” 

% No. of group, for example. 

Total No. No.of — of _ Engrs. If the number of additional engineers and research 

Rangeoyers Engrs. Engen. Daquived workers needed is related to the number of engineers 

Total companies presently employed, the combined figure for the 235 

replying _ 235 512,653 26,419 5.0 companies canvassed is 12.8 per cent. On this same 

cae 170 487.338 25.538 5.95 32 basis, biggest demand, as would be expected, is for 

Per cent 712.3 95.0 “eos technical personnel in the electronics and communica- 

tions group (18.5 per cent); least demand is among 

Total, Eliminating | makers of “Other Industrial Machinery,” which in- 

nie anil a oe cludes food, packaging and textile machinery and proc- 
ing engineers 167 138,338 5,938 4. é ess equipment—all non-metal working. 

Per cent a 4.5 87.3 Obviously, such branches of engineering as aeronau- 

* Per cent of present engineers employed. tical and civil have not been included in the survey, 

(Continued on page 242) 
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DESIGN TRENDS 


New developments and ideas selected 


and interpreted for design engineers 


Maintaining Constant Circumferential Speed 


System with two amplidynes controls motor speed over a 
range of 6 to 1, keeping peripheral speed of peeling con- 


stant on veneer-lathe drive. 


N THE plywood industry it is 
highly desirable that the veneer be 
peeled off the lathe at a constant lineal 
speed. The variation between maxi- 
mum and minimum log diameters is 
such that a rotational speed range of 
6 to 1 is called for. A practical and 
economic method of accomplishing 
this variation is by means of a motor- 
generator set furnishing power for a 
lathe motor, the generator and lathe 
motor being controlled by amplidynes. 
This type of drive has been developed 
by General Electric Co. for lumber 
firms on the West Coast.® 
Both armature and field control of 
the motor are employed. Standard ad- 
justable speed motors are used with 
3-to-1 speed range obtainable through 


control field in the amplidyne. The 
combination of reference and control 
fields consequently also changes in 
such a direction as to increase the 
excitation of the generator. The re- 
sultant greater voltage applied to the 
motor speeds it up enough to main- 
tain the original lineal rate of peel- 
ing. Meanwhile the increase in tach- 
ometer speed has partially compen- 
sated for the decrease in the control 
field voltage of amplidyne No. 1. 
Generator field excitation is in- 
creased in this manner until it is at 
approximately 80 per cent of the 
rated value. Further increments in 


rotational speed are effected largely 
by motor field control. Up to this 
point the voltage across the control 
field of amplidyne No. 2 has been 
constant, for the effect of the vary- 
ing output of amplidyne No. 1 has 
been blocked by the opposing refer- 
ence voltage across rheostat Ri. When 
the generator field excitation exceeds 
80 per cent of rated value, however, 
voltage V,, which is directly propor- 
tional to I; in the generator field, ex- 
ceeds the reference voltage and cur- 
rent I,, flows through the rectifier. 
The latter serves to prevent reverse 
conduction when the generator field 
is weak. The change in control field 
excitation in amplidyne No. 2 is such 
that the motor field is decreased and 
the speed further increased. A me- 
chanical switch is provided on the 


Operators is 
master \ 
switch 


adjustment of the field alone. An ad- 
ditional 2-to-1 range is obtained by 
adjustment of the armature voltage. 

The control system is illustrated 
schematically in Fig. 1. The knife 
rheostat is so designated because it is 
controlled by the position of the cut- 
ting tool. Initially, when a large log 
is inserted in the lathe, this rheostat 
is at a low resistance setting. Thus 
almost all of the tachometer generator 
voltage is applied to the control field 
of amplidyne No. 1. It should be 
noted that the total tachometer gen- 
erator output is low at this time be- 
cause the lathe motor speed is then 
at a minimum. 

Armature control is used first. As 
the knife rheostat moves toward the 
center of the log, a lesser proportion 
of the tachometer output becomes 
available. The result is a changing 


Mofor 
tield 


Tachometer 
generator 
Contro/ 
Line frelda 
contactor Fig. 1 — This one- 
line diagram depicts 
the basic elements of 
a system by which 
amplidyne control of 
generator and motor 
field maintains a 
constant but adjus- 
table peripheral cut- 
ting speed in a ve- 
neer lathe. 


* Abstracted from a paper ‘‘Amplidyne-Controlled 
Veneer Lathe Drive’? by W. D. Vincent and Fred 
Thompson of General Electric Co., presented on 
August 21, 1951 before the AIEE Pacific General 
Meeting in Portland, Ore. 


Rectifier 
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Re-Designing Plastics Motor Hood 
Magnetic Fluid Clutches Improved 


motor to prevent damage in the event 
the control circuit should fail to prop- 
erly limit the speed. 

In the complete control system 
after a start pushbutton is pressed, 
the entire forward speed control of 
the lathe is vested in the master 
switch. Essentially stepless speed con- 
trol is provided in this unit, so that 
as the operator moves the handle from 
the off position the lineal sheet speed 
increases smoothly. When the master 
switch is returned to the off position, 
the drive is brought to a stop quickly 
by current-limit regenerative braking. 
A single reverse speed is provided by 
means of a “jog” pushbutton. An off 
pushbutton can be used to open the 
main d-c line contactor and lockout 
the drive. For normal stops with the 
master switch, however, the line con- 
tactor does not open. In fact, only one 
small relay operates each time the 
switch is brought to the stop —. 
Thus wear is minimized. ooo 


Cellulose acetate provides de- 
sired combination of impact 
resistance and choice of new 
and bright colors. 


F. A. MARTIN 
Engineering Division 
The Hoover Company 


EFORE going to cellulose acetate 
for the motor hood we used 
improved impact phenolics. Rowever, 
we were limited both as to the impact 
strength we could get with phenolics 
while still maintaining a good finish, 
and forced to use only dark colors 
for color stability. 

To meet our requirements of color 
and good impact strength the cel- 
lulosic type of material was chosen. 
Other requirements were good dimen- 
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Maintaining Constant Circumferential Speed 


Eliminating Radio-Frequency Interference 








And many other new ideas and developments of interest. 


Proposed Terms for Feedback Control Systems 


Nomograph for Determination of Horsepower 


Television in Steel Production 


Shaper Controlled by Magnetic Clutch-Brake 





Fig. 2—A 500-to-1500 rpm blower-ventilated motor is seen driving a 110- 
in. veneer lathe. The tachometer generator, part of the amplidyne speed 
control system, is mounted on the left of the motor. 


Re-Designing Plastics Motor Hood 


sional stability and freedom from dis- 
tortion due to motor and lamp heat 
under abnormal operating conditions. 
Since cost is always a factor, cellu- 
lose acetate of the high-acetyl type 
was selected in place of cellulose ace- 
tate-butyrate. Since we have no ex- 
posed electrical conductors under the 
hood, it was not necessary to use a 
flame-resistant type of material to 
obtain Underwriters’ Laboratories ap- 
proval on the cleaner. 

There were a number of problems 
to be overcome when we started 
molding this part. We use a two- 
cavity mold, the total shot weighing 
24 oz. The job is run on a 32-0z 
Watson-Stillman injection machine, 
with an overall cycle of 68 sec. 
Finished part has a projected area 
of 85 sq in. and weighs approximately 
11 oz. 


A factor of safety against heat dis- 
tortion above the lamp bulb was in- 
troduced in the form of a thin alu- 
minum heat reflector. This reflector 
is held in place by means of four small 
molded bosses. 

Molding difficulties generally were 
of two natures. The one was sink 
marks showing on the outside oppo- 
site the heavy mounting bosses. These 
sink marks were eliminated by in- 
creasing the flow path to them so 
that pressure could be maintained 
during cooling, and by precise mold 
temperature control. The second type 
of molding problem was excessive 
plasticizer “blush” on the large flat 
surface. The blush was minimized 
but not entirely eliminated by the 
use of a small opening injection 
nozzle. Runners and gates were of 
generous size, since the material had 
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Fig. 1 — Finished cellulose acetate 
motor hood on a cleaner. Note how 
the Hoover name is worked into the 
design. Depressed letters are molded 
into the hood. On one model, chro- 
mium.-plated brass letters are insert- 
ed. For another model the letters are 
spray painted a contrasting color. 


Fig. 2—Underside of the hood: The 
large feeders from the gate to the 
mounting bosses are clearly seen. The 
four short ribs serve to hold the hood 
off of the top motor bearing, thereby 
protecting the latter from impact 


blows on the hood. ox By 


to flow 18 in. from the sprue. ing heretofore unobtainable colors. approximately equal. We do our own 


The change from phenolic to cel- 
lulose acetate has been considered 
very successful. We have as a result 
been able to restyle the cleaners, us- 


At the same time we have been able 
to increase the impact strength of the 
hood by 600 per cent. The overall 
cost of phenolic and acetate hoods is 


molding, using material supplied by 
Celanese Corporation and Tennessee 
Eastman. The end products are 
Hoover Models 29 and 62. 


Magnetic Fluid Clutches Improved 


Current designs solve problems of heat dissipation, sealing, 
settling and locking; some new applications are suggested. 


EFINEMENTS in the design of 
magnetic fluid clutches, devel- 
oped at the National Bureau of Stand- 
ards in 1948, have extended its range 
of uses. These improvements have in- 
cluded better heat dissipations, faster 
response, prevention of settling, im- 
proved seals for powder and lubricant 
and elimination of centrifugal locking 
at high speeds. 

In its simplest form a magnetic 
fluid clutch consists of two _paral- 
lel magnetic plates separated by a 
powder composed of finely divided 
magnetic particles. When a magnetic 
field is established between plates, 
the particles lock the surfaces together. 
The particles, which may be of iron, 
are usually mixed with a liquid such as 
oil to prevent packing. As slipping 
occurs only between fine particles and 
between particles and smooth face 
surfaces, practically no wear results 
in the clutch. 

Heat Dissipation. Dissipation of the 
heat produced by slippage is a seri- 
ous problem in all clutches. In the 
magnetic fluid type, improved meth- 
ods of sealing, discussed later, permit 

* See the following references in earlier issues of 
ELECTRICAL MANUFACTURING: “Reversing Mag- 
netic Particle Transmission,’’ April 1951, p. 140; 
“Magnetic Particle Clutches for Integral-Horsepower 


Drives,’’ August 1950, p. 109; “‘Magnetic Fluid Coup- 
lings Result in Smoother Power,’’ May 1948, p. 93. 
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use of coolants. With an adequate 
seal, lubricant can be pumped 
throughout the clutch, carrying heat 
away from the working gap where it 


MAGNETIZING COIL 
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FLUID CIRCULATING 
PUMP 
FLUID PASSAGES 


is generated. When the iron particles 
are strongly magnetized, and it is not 
possible to circulate oil through the 
particles freely, excess lubricant may 
be forced through special passages. 
Centrifugal force and magnetic at- 
traction have been used to separate 
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Fig. 1—In this hermetically sealed magnetic clutch recently developed by 
the National Bureau of Standards clear oil from a reservoir is pumped 
along the shaft into the clutch interior. The oil then returns to the reservoir 
through a magnetic separator which prevents passage of iron powder. 
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the iron from the coolant. 

As an alternative to pressure seal- 
ing, the use of solid lubricants such 
as graphite has enabled some workers 
to operate magnetic clutches at higher 
temperatures than would be permissi- 
ble with oil lubrication and unsealed 
construction. 

Sealing. Hermetic sealing appears 
to be the most desirable method of 
keeping the iron powder and lubri- 
cant in the clutch cavity. When laby- 
rinth or gravity seals (vertical clutch 
mounting) are employed, “breathing” 
occurs. As the clutch warms up and 
cools, air enters, carrying with it fresh 
oxygen and moisture which corrode 
the internal parts and the iron pow- 
der. This effect is avoided with her- 
metic seals. 

A satisfactory hermetic seal de- 
veloped by the NBS is shown in Fig. 
1. The seals are commercially avail- 
able and have proved satisfactory. 
Clutches sealed in this way have oper- 
ated for 30 days at speeds from 120 
to 1440 rpm and at slips from 0 to 
200 per cent with no evidence of 
iron particle leakage. 

Settling. Settling of the iron pow- 
der during stand-still periods is not a 
major source of trouble, and when it 
occurs it may be minimized in several 
ways. Some residual magnetism may 
be left in the iron during periods of 
disuse to keep the particles in normal 
position. Thixotropic greases, which 
resist flow but are easily stirred, can 
be employed, as can wetting agents 
which give the magnetic fluid thixo- 
tropic properties. 

Centrifuging. When graphite is the 
lubricant, centrifugal force may pro- 
duce a hard-packed mass which stays 
in place during nonoperating periods. 
Some early-model magnetic clutches 
would not release at high speeds be- 
cause of centrifugal force. Clutches 
now being built avoid this trouble by 
using only enough powder to fill or 
not quite fill the working gap between 
two coaxial cylinders, as shown at 
left Fig. 2. Additional space may be 
filled with oil, if desired. At moder- 
ately high speeds the centrifugal 
forces are less than the magnetic 
forces. However, even this construc- 
tion is inadequate when still higher 
speeds are required. A modified de- 
sign, shown at right, has been devel- 
oped to operate at speeds of 10,000 
rpm and higher. 

Energizing. The electromagnetic 
field for operation of the clutch can 
be energized by means of an external 
source of electrical power connected 
to the clutch by slip rings, or a sta- 
tionary magnet may be used to trans- 
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Fig. 2—To prevent centrifugal locking at moderately high clutch speeds 
the design at left uses just enough powder to fill the working gap. Speeds 
up to 10,000 rpm are possible with the design at the right. Case A is non- 
magnetic; the working gap is concentrated in the small space B external 


























to pole pieces C and D. Coil E supplies excitation. 


mit the flux to the working members 
through air gaps. Another possibility 
is to build a generator into the clutch 
itself. The alternating current thus 
produced can be rectified by suitable 
means and fed through the clutch 
coils. One advantage of this technique 
is that permanent-magnet excitation 
can be used for the generator. Also, 
since the clutch requires only a very 
small amount of electrical energy, the 
generator can be simple and of inex- 
pensive design. The magnetic field 
can be varied either by changing the 
electromagnetic field of the generator 
or by moving the permanent magnet 
toward or away from the poles, shown 
at left in Fig. 3. 

Use of a transformer provides still 
another method of exciting the clutch, 
Fig. 3, right. A stationary primary 
structure induces alternating current 
into a secondary which is mounted on 
the clutch and separated from the 
primary by two small air gaps. This 
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alternating current is either used di- 
rectly in the clutch windings or con- 
verted to direct current by suitable 
rectifiers. 

For many applications it is desir- 
able that the clutch be released only 
when current is applied. This is par- 
ticularly necessary in hoists, for ex- 
ample, in order that power failure 
may not cause the release of a brake 
or a clutch. One of the best ways of 
doing this employs a permanent mag- 
net so arranged that the application of 
current shunts the flux away from 
the clutch into a by-pass, thus releas- 
ing the clutch without demagnetizing 
the permanent magnet. Various me- 
chanical methods for controlling the 
flux from permanent magnets either 
by moving the magnet itself or by 
moving appropriate shunts have been 
suggested. Some of these employ the 
principle of the magnetic chuck used 
in grinders and lathes. In some appli- 
cations where demagnetization is per- 


SECONDARY 





Fig. 3—In the self-excited clutch shown at left a generator built into the 
unit produces current which is rectified and sent through the clutch coils. 
A transformer may be used (right) instead of a generator. 
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missible, the clutch is controlled by 
magnetizing and demagnetizing “per- 
manent” magnets. 

Speed of Response. The time re- 
quired to energize and de-energize a 
clutch depends almost entirely on the 
response rate of the magnetic circuit 
rather than on the action of the iron 
particles. The speed of response of 
the magnetic circuit, in turn, is a func- 
tion of the winding inductance and af 
the voltage. Laminating the iron 
structure aids in reducing eddy cur- 
rents. 


N D 5S 


Applications. A number of possible 
applications other than merely locking 
two members together have been sug- 
gested. Magnetic-particle friction may 
be used for the transmission of power 
between cylinders, cones, and other 
structures which are not necessarily 
coaxial. In such variations of the 
old cone-and-disk type of variable- 
speed device, friction between solid 
surfaces is replaced by friction be- 
tween solid members and a magnetic 
powder. 

It has also been suggested that 


magnetic fluid clutches could be sub- 
stituted for one-way clutches used in 
oscillating variable-speed transmis- 
sions. Here a rotary motion is first 
converted to an oscillatory motion, 
which is then transformed, by means 
of one-way clutches, to a rotary mo- 
tion at lower speed. Speed is varied 
by changing the stroke of the oscilla- 
tory motion. By use of magnetic fluid 
clutches with properly excited mag- 
netic fields, a considerably smoother 
and perhaps more efficient transmis- 
sion of this type could be achieved. 

Soo 


Eliminating Radio-Frequency Interference 


Proper design of equipment 
plus suitable installation can 
make dielectric heating equip- 
ment free from radiation in- 
terference. 


M. P. VORE 
Engineering Section Manager 
Electronics and X-Ray Division 
Westinghouse Electric Corporation 


ADIO-FREQUENCY § generators 

are similar to broadcast trans- 
mitters which radiate r-f energy into 
space by means of antennas. The in- 
dustrial generator, however, is used 
to produce heat in a material rather 
than radio waves. When limited to 
this particular use, Federal Commu- 
nications Commission regulations set 
limits on the maximum amount of ra- 
diation from industrial r-f generators. 
Consequently, it is up to the equip- 


Cast subminiaturized circuit for complex electronic systems in 
guided missiles. Produced by Emerson and Cuming with Stycast, a 


polystyrene resin, for MIT “Project Meteor.” Plug-in feature pro- 
vides means for rapid repairs. 


ment designer and user to see that 
radiation from these generators does 
not interfere with authorized radio 
communication. 

It is well known that at high fre- 
quencies a few watts of power into 
a good antenna can send a signal to 
the other side of the world. Radio- 
frequency generators range in output 
to several hundred kilowatts. Care 
must be taken to see that small 
amounts of this power do not energize 
some antenna-like structure, usually 
involving the installation itself along 
with attached pipes and power lines. 

Induction heating frequencies 500 
ke and below do not cause radiation 
trouble in any normal practical instal- 
lation when the leads to the inductor 
are short and close together. There is 
more likelihood of radiation with fre- 
quencies in the megacycle range used 
for dielectric heating. It is to these 
installations that the following infor- 


mation applies primarily. 

Proper design, installation, use and 
maintenance of r-f generating equip- 
ment usually assure freedom from 
serious radiation problems. The vari- 
ous pieces of equipment comprising 
an installation should be located as 
close together as possible. All equip- 
ment of an installation must be well 
bonded together by a solid metallic 
sheet, preferably aluminum or copper. 
This sheet should normally cover the 
floor area of the complete installa- 
tion. 

The applicator for putting r-f power 
into the material to be heated should 
be shielded. Shielding should be of 
continuous sheet metal construction 
with tight metal-to-metal joints made 
by bolts spaced no further apart than 
the amount of overlap of the sheets 
being joined. High conductivity, cor- 
rosion resistant material such as alu- 
minum, copper, or copper-coated steel 


Polyester resin (Naugatuck Chemical’s Vibrin) is used 
to replace former materials to position the capacitor 
insert inside a shell of paper or ceramic, thus providing 
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a heat-resistant, moisture-resistant barrier. The Vibrin 
und is introduced in a liquid state and is cured 
in place to a rigid form by heat and catalysts. (Capaci- 
tors shown here are produced by Dumont Electric 
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JiG GRINDER developed 
by the Moore Special 
Tool Company of 
Bridgeport, Conn., for 
precision contour and 
hole grinding. 


THE SCHEMATIC DIAGRAM above shows the circuit 
used in the Moore Jig Grinder. Power to raise and 
lower the grinding head is supplied by two Air 
Cylinders controlled by a Hanna 4-way, double- 
solenoid valve. This valve, actuated by limit switches, 
provides the exacting cylinder control necessary for 
automatic reciprocating movement. 


A Hanna Electric Valve was chosen for this appli- 
cation because of its careful manufacture and unusual 
features. Among these is the tiller principle of opera- 
tion. This principle involves a short movement of a 
low mass resulting in maximum speed of operation 
with minimum shock. The time required for each 


Hanna Electric Valve... balanced spool type. 
trolled by solenoid pilot valve and built-in pilot pistons 

. Spools stop against Neoprene cushions for silent 
action...solenoid stroke only 54”... low current consump- 
tion enables use of lighter, more economical contactors, 
relays, etc.... available with either single or double 
heavy-duty solenoids. 


HYDRAULIC AND PNEUMATIC EQUIPMENT . 
1766 Elston Avenue, Chicago 22, Illinois 
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+ HANNA ELECTRIC VALVE 


sty PROVIDES FOR JIG GRINDER 
RECIPROCATING ACTION 















reversal of the valve is limited to approximately 1/60 
second, and its feature of momentary contact (double 
solenoid models) eliminates the necessity for a hold- 
ing current providing an ideal valve for limit switch 
actuation. 


The Hanna Electric Valve is precision-engineere, 
—capable of meeting the most exacting demands. It 
is an example of the quality characteristic of the com- 
plete Hanna line of valves and cylinders. For the 
finest component parts in the machines you design 
and build, specify Hanna products—they will 
measure up to your highest standards. 


For more detailed 
information on Hanna 
Electric Valves and 
Hanna Hand, Foot and 
Pilot Operated Valves, 
send for Catalog 254. 
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should be used with no paint or other 
insulating material in the joints. Sheet 
metal screws should not be used for 
fasteners. Holes should be eliminated 
unless absolutely necessary, and holes 
having a dimension greater than an 
inch should usually be screened. An 
exception to the screen requirement 
may be made for an isolated hole with 
removable panels which have rela- 
tively few fastenings should have gen- 
erous overlap. The use of metallic 
weatherstripping to insure good con- 
tact between the panel and the struc- 
ture is recommended. Loading open- 
ings should have doors or cover plates 
in the case of a batch process; or long 
throats to attenuate the r-f field should 
be used when the material to be 
heated is fed in continuously on a 
conveyor. If the applicator cannot 
be shielded, a shielded room surround- 
ing the installation should be made. 
Pipe lines and conduit should enter 
an installation at one point, preferably 
from below. The last 50 ft. of power 
line approaching the installation should 
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be run in solid conduit and should 
approach the installation from below. 
If the lines must go up from the in- 
stallation, conduit should be used for 
at least 100 ft. Even then, radiation- 
free operation is not a certainty. Flex- 
ible conduit such as BX is satisfactory 
only in very short lengths of a foot 


In making curved 
plywood parts with 
this 10-kw radio-fre- 
quency heater, a slid- 
ing metal door cov- 
ers the work opening 
to prevent leakage 
of r-f radiation. The 
press and generating 
unit are completely 
shielded, using me- 
thods described in 
the text to eliminate 
all interference. 


or two. Grounding should be limited 
to wire or conduit for protection of 
personnel from high a-c or d-c poten- 
tials; no special r-f ground should be 
used. Proper operation of the equip- 
ment and regular maintenance of the 
shielding are necessary for continued 
radiation-free operation. ooo 


Proposed Terms for Feedback Control Systems 


Symbols and basic block 
diagram also proposed by 
AIEE Committee. 


oo. control systems are 
basic to widely diversified engi- 
neering problems, and it is not sur- 
prising to find therefore that each ma- 
jor application group has developed 
its own terms and symbols for use in 
analysis of particular systems. Need 
for a standard nomenclature is of such 
importance to workers in this field that 
compromises necessary to attain such 
an end seem justified. Such com- 
promises have been proposed by the 
AIEE Subcommittee on Terminology 
and Nomenclature of the Feedback 
Controls System Committee* and a 
working group of the ASA. The chart 
shows the proposed block diagram 
representation of a feedback control 
system containing all basic elements. 
Such a diagram involves only the 
functional relationship between va- 
rious points in the system and hence 
reveals the similarity of apparently un- 
related systems. f 

In the choice of letter symbols, a 
deliberate attempt was made to avoid 
using those associated with mechanics, 
like p for pressure. Most of the sym- 

*The complete report of the committee, prepared 
by H. W. Cory, Allis-Chalmers Mfg. Co., was deliv- 
ered as a conference paper at the AIEE Great Lakes 


District Meeting, May 17-19, 1951, and was published 
in “Electrical Engineering” October 1951, pp. 905-909. 
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bols can be found on a typewriter. 
In using the block diagram to repre- 
sent a linear feedback control system 
where the transfer functions of the ele- 
ment are known, the letter symbol is 
capitalized, indicating that it is a trans- 
formed quantity. Lower-case symbols 
are used to represent any function in 
the time domain and indicate simply 
that there is a functional relationship 
between the input to any given ele- 
ment and the resulting output. Where 
the letter symbol is associated with a 
variable quantity represented by lines 
in the block diagram, the lower-case 
symbol designates time-function vari- 
ables and the capitalized symbol de- 
notes transformed variables which are 
functions of the operator p or of the 
complex variable s in Laplace trans- 
form. Similarly, the functional sym- 


Ideal 
value 


Je* System error 
Na “Sein deviation 


| “rairectly. 
ai comroled variable 


bols associated with the blocks indi- 
cate by lower-case letters that a 
functional relationship in the time 
domain exists between the input 
and output of this block and, 
by the use of capitalized symbols, 
that this relationship may be shown 
as a function of p, s, or jw. 

Numerical subscripts are used to 
distinguish between blocks of similar 
functions in the same part of the cir- 
cuit; for instance, the control elements 
designated by gi and the control sys- 
tem by ge. Similarly, if minor feed- 
back loops are present, the blocks rep- 
resenting the feedback elements in the 
various minor loops might be desig- 
by hi, he, and so forth. 

The concept of the idealized sys- 
tem gi, represented by the block en- 
closed with dotted lines, was evolved 
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Series 335 p.c. REVO 


APPROVED BY THE AIR FORGE ror DegZendable Control 


“GUARD-A-SEAL”’ GUARDIAN RELAYS — standard equipment in virtually all 


Guardian engineering developments 5. warplanes—exemplify the highest degree of electronic precision 
of hermetically sealed aluminum required by the U.S. Air Force, by government agencies and aircraft 
oe vt awe manufacturers. Guardian Relays and Solenoids—specified for timing, 
am coin The fusing and releasing bombs... firing guns .. . controlling radios ... 
AN Connector — floodlights ... landing gears ... navigation aids ... turrets ... further 
Screw Terminal—Lug establish Guardian’s reputation for electronic precision. The Guardian 
——— oni — Series 335 D. C. Relay, illustrated above, is but one of a complete line 
a variety built to of Guardian Relays designed to permit more control in less space... 
government speci- more room for armament, power and personnel. Sensational Guardian 
fications. developments include the famous “Guard-A-Seal” units specifically 
A. N. CONNECTOR designed for aircraft and portable equipment, sealed in aluminum. 
GET GUARDIAN’S NE They incorporate heavier frames, larger contacts, higher capacities, 
W CATALOG OF yet qualify under all AN weight requirements because the weight is 

HERMETICALLY SEALED RELAYS! inthe relay—not the can! 
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ed 


AN-3320-1 D.C. AN-3324-1 D.C, Series 595 D.C. Series 610 A.C.—615 D.C. ‘Series 695 D.C. 
ALSO MINIATURE AND SUB-MINIATURE CONTROLS—WRITE 


GUARDIAN WELECTRIC 


1627-M W. WALNUT STREET CHICAGO 12, ILLINOIS 
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in a search for a way to properly de- 
fine system error. The idealized sys- 
tem can be understood to show the 
relation between the basic input to 
the system and the performance of 
the system in terms of desired output. 
System error then can be defined in 
terms of the ideal value and the 
ultimately controlled variable (or the 
indirectly controlled variable, if there 
is one). The arrows and blocks as- 
sociated with the idealized system, 
the ideal value, and the system 
error are shown in dotted lines 
on the block diagram as they do 
not exist physically in any feedback 
control system. In systems where the 
command is actually the desired value 
or ideal value, the idealized system 
would be represented by unity. It 
was partly for the reasons associated 
with the idealized system and the fi- 
nal definition of system error that the 
term actuating error was changed to 
actuating signal. Other proposed defi- 
nitions follow: 


‘Se 62 ae 


1. Feedback Control System is a con- 
trol system which tends to maintain a 
prescribed relationship of one system 
variable to another by comparing func- 
tions of these variables and using the dif- 
ference as a means of control. 

2. Controlled Variable is that quantity 
or condition of the controlled system 
which is directly measured and con- 
trolled. 

3. Indirectly Controlled Variable is 
that quantity or condition which is con- 
trolled by virtue of its relation to the 
controlled variable and which is not di- 
rectly measured for control. 

4. Command is the input which is 
established or varied by some means ex- 
ternal to and independent of the feed- 
back control system under consideration. 

5. Ideal Value is the value of the ulti- 
mately controlled variable that would re- 
sult from an idealized system operating 
from the same command as the actual 
system under consideration. (The expres- 
sion Ultimately Controlled Variable 
is a general term which refers to item 
3 or to item 2.) 

6. Reference Input is a signal estab- 
lished as a standard of comparison for a 


feedback control system by virtue of its 
relation to the command. (The term sig- 
nal emphasizes that the quantity under 
consideration conveys information.) 

7. Primary Feedback is a signal which 
is a function of the controlled variable 
and which is compared with the refer- 
ence input to obtain the actuating signal. 
(This designation is intended to avoid 
ambiguity in multiloop systems.) 

8. Actuating Signal is the reference 
input minus the primary feedback. 

9. Manipulated Variable is that quan- 
tity or condition which the controller ap- 
plies to the controlled system. 

10. Disturbance is a signal (other than 
the reference input) which tends to affect 
the value of the controlled variable. 

11. Parametric Variation is a change 
in system properties which may affect 
the performance or operation of the feed- 
back control system. 

12. System Error is the ideal value 
minus the value of the ultimately con- 
trolled variable. (See note under Ideal 
Value.) 

13. System Deviation is the value of 
the ultimately controlled variable minus 
the ideal value. The system deviation is 


Television in Steel Production 


Closed TV systems are being applied 
to observe operations where direct vi- 
sion is dangerous. In the casting of 
steel billets, for example, the pouring 
operation must be precisely controlled 
but is difficult to watch at close range. 
Formerly, Babcock & Wilcox Tube Co. 


found it necessary to station a man 


directly at the mold top to watch the 
pouring, ready to signal the operator 
50 ft away. Now, however, a television 
camera with a long focus lens is sus- 
pended above the mold and transmits 
a picture of the metal level to a viewer 
for operator to watch at close range. 

Left-hand photograph shows the 


camera suspended above the mold. In 


the second picture, the operator is 
watching the pouring process on the 
screen. Camera and screen are con- 
nected by coaxial cable. The closed 
TV system illustrated is made by Dia- 


mond Power Specialty Corp., Lancaster, 


Ohio. 
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send them to RICHAROSON / 


Write for illustrated 
booklet on 


INSUROK® 


Laminated and 
Molded Plastics 
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If you have a plastics molding job that presents a reat probiem 
—involving special materials, special design, or special production 
techniques—send it to The Richardson Company. Richardson engineers 
have helped manufacturers in practically every industry find the solution 
to their difficult plastics problems. Furthermore, Richardson engineering 
skill is backed by extensive molding, laminating, and fabricating facilities. 
In one or more of Richardson’s six plants you will find standard and 
special machinery capable of handling volume production of 
practically any plastics part. 


The RICHARDSON COMPANY 


FOUNDED 1858 — LOCKLAND, OHIO 
2799 Lake St., Melrose Park, Illinois (Chicago District} 


SALES OFFICES: Cleveland @ Detroit @ Indianapolis @ Lockland, Ohio @ Los Angeles 
Milwaukee @ New Brunswick, (N.J.) e New York @ Philadelphia @ Rochester @ St. Louis 
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the negative of the system error. (See 
note under Ideal Value.) 

14. Idealized System is one whose per- 
formance is agreed upon to define the 
relationship between the ideal value and 
the command. 

15. Controlled System is the body, 
process, or machine, a particular quan- 
tity or condition of which is to be con- 
trolled. 

16. Indirectly Controlled System is the 
body, process, or machine which deter- 
mines the relationship between the in- 
directly controlled variable and the con- 
trolled variable. 


17. Feedback Controller is a mechan- 


Flame-arresting cartridges 
permit through ventilation 
of d-c aircraft motor. 


O MEET Government environ- 
mental specification 41065, a 
d-c aircraft motor is considered ex- 
plosion-proof if gasoline vapor ex- 
plosions that might occur due to brush 
sparking inside the motor cannot be 
transmitted to the outside atmosphere 
or plane cockpit. Generally, explosion- 
proof motors rely on heavy frames and 
quenching of the flames by long pas- 
sage through close annular shaft seals. 
But since light weight is a controlling 
factor in aircraft components, ability 
to resist explosive forces is a decided 
handicap, and forced cooling is called 
for to keep sizes down. 

The Small Motor Division of West- 
inghouse Electric Corporation resolved 
the problem in a new way in the air- 
craft motor design shown in cross- 
section. Flame - arresting cartridges 
filled with stainless steel wool are 
placed at each end of the motor, 
which is cooled by drawing air 
through and around the motor wind- 
ings. Air control baffling is designed 
to give the most efficient use of the 
fan at the commutator end. As a re- 
sult, ratings as high as 4 hp at 7500 
rpm can be obtained in a frame 5% in. 
in diam (Frame 525), with a total 
weight of approximately 24 Ib. 

Other features to meet aircraft 
specifications include: Standard flange 
mounting bracket; brushholders fixed 
in position and capable of being as- 
sembled and disassembled without 
special tools, and locked cartridge- 
mounting bearing at one end to con- 
trol end play of shaft extension. The 
motor was specifically designed for 
hydraulic pump and blower applica- 
tions. Ooo 
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ism which measures the value of the 
controlled variable, accepts the value of 
the command, and, as the result of a 
comparison, manipulates the controlled 
system in order to maintain an estab- 
lished relationship between the con- 
trolled variable and the command. 

18. Control Elements comprise the 
portion of the feedback control system 
which is required to produce the ma- 
nipulated variable from the actuating 
signal. 

19. Reference Input Elements com- 
prise the portion of the feedback control 
system which establishes the relationship 
between the reference input and the 











Ventilated Explosion-Proof Motor 


Flarne © am 
arresting 
cartridge 
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Finger-tip ram control pro- 
vided by magnetic clutch and 
lever-actuated limit switch. 


ONVENIENCE, versatility and 
ease of operation of a metal- 
working shaper have been achieved 
by adapting an electrically controlled 
clutch and brake to the motor drive. 
Control of the new Cincinnati shaper 
is by a small lever mounted beside 
the start-stop button for the drive 
motor, instead of a hand-operated 
mechanical clutch. The lever actu- 
ates a heavy duty “Snap-Lock” limit 
switch to energize either the clutch 
or brake. The latter are standard 
Warner units mounted within the 
driven V-belt sheave on the main 
drive shaft, which can now be a solid 
member instead of hollow. 
A small metallic rectifier supplies 
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command. 

20. Feedback Elements comprise tne 
portion of the feedback control system 
which establishes the relationship be- 
tween the primary feedback and the con- 
trolled variable. 

21. Summing Point is a descriptive 
symbol used in block diagrams to denote 
the algebraic summation of two or more 
signals. The direction of information flow 
is indicated by arrows and the algebraic 
nature of the summation by plus and 
minus signs. 

22. Servomechanism is a 


feedback 


control system in which the controlled 
variable is mechanical position. 
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Rear view of Cincinnati shaper show- 
ing motor drive to sheave with mag- 
netic clutch-brake combination. 
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M ICROAMPERES 


WESTON 


For the critical measurements encountered in nuclear research, electronics 
or in general test procedure, WESTON supplies a broad line of instru- 
ments in types and sizes for all requirements. All embody true WESTON 
precision and dependability; and all D-C, rectifier type A-C and RF instru- 
ments have inbuilt magnetic shunts which permit minor field adjustments 
if necessary. Complete information is available from the WESTON rep- 
resentative near you, or direct; and full cooperation on special instrument 
requirements is freely offered. Weston Electrical Instrument Corporation, 
593 Frelinghuysen Ave., Newark 5, N. J., manufacturers of Weston and 


TAGliabue instruments. 
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90 volts d-c to the annular coils of 
the units. Both clutch and brake are 
of the face type, operate with move- 
ment of 1/16 in. and cannot self- 
energize and grab. Tests made at 
the Cincinnati Shaper Co. indicate 
negligible wear; long life was a basic 
requirement of the design. No adjust- 
ment is required. Only a light touch 
is needed to operate the switch for 
starting or stopping the shaper ram. 
Accurate positioning is obtained with 
the quick, positive action of the clutch 
and brake. The switch can be oper- 
ated from positions more convenient 
to the operator than with long clutch 







Torque in in.-oz and speed 
are related in basic equa- 
tion for power. 


HIS nomograph, prepared by C. 

Frank Miller, assistant professor 
of electrical engineering, The Johns 
Hopkins University School of Engi- 
neering, has been found useful for the 
rapid determination of the horsepower 
of rotating machinery for a wide range 
of torques and speeds. 
The nomograph solves the relation: 






Horsepower = 

33,000 x 16 x 12 
where T is the torque in inch-ounces 
and N is the speed in revolutions per 
minute: 

Example: Find the output of a 
motor which develops a torque of 
4 in.-oz. at a speed of 2,000 rpm. 

With a straight-edge, connect 2,000 
rpm on the “speed” scale with 4in.-oz 
on the “torque” scale. Read 0.008 hp 
on the “output” scale. This solution 
is shown by the dashed line on the 
nomograph. 

Extension of the Scale Range: It is 
evident that either the torque or speed 
scale can be multiplied by 10 (or any 
power of 10) provided the output 
scale is also multiplied by 10 (or the 
same power of 10). If both the torque 
and speed scales are multiplied by 10 
(or some power of 10), the output 
scale must be multiplied by 100 (or 
the product of the powers of 10 by 
which the torque and speed scales 
are multiplied). In a similar manner, 
the scales can be divided by powers 
of 10. Oooo 
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levers of the mechanical type. Besides, 
with electrical controls, additional 
switches can readily be added. Photo 
at right shows switch lever mounted 
beside work vise. 

Another feature new to shapers is 
a pressure lubricating system. Oil un- 
der pressure of about 50 psi is piped 
to the ram bearing surfaces, the rail 
and apron bearings and the driving 
mechanism, including the crank block 
and pin and the sliding blocks within 
the rocker arm. Up until now most 
shapers have depended upon a spray 
or drip for lubrication of the latter 
parts. ooog 





Nomograph for Determination of Horse- 
power in Rotating Machinery 








Electric switch for brake-clutch con- 
trol allows convenient location, short 
movement. 





TORQUE OUTPUT SPEED 
(IN-OZS.) (H.P.) (RPM) 
1 
4. 0.10 10000 
= 10 0.09 
9 0.08 9000 
0.07 
8 75 ot 8000 
l 
7 5S 0.05 7000 
an 0.04 
6 25 6000 
0.03 


1000 








0.02 
4000 


0.010 
0.009 
0.008 
0.007 


0.006 ~ 
mc 
0.005 ~~ 


3000 


0.004 2000 


0.003 


0.002 


0.001 1000 
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Illustrated: Model BP, single-pole, double-throw, 15A., 125V. A.C. Overall length 156”. 
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The only 
miniature 
snap switch 


where size and high rating 
come to terms with cost 


More and more, today’s new products need the design 
forethought that assures quality performance 
without increase in price. And that’s just where 
TYNISWITCH can help. 

TYNISWITCH fills the need for high load switching in 
small spaces at lower cost than any other dependable 
miniature snap switch. Of special importance for many 
products is the specialized engineering service which 
develops new models for individual application 
requirements. This service offers an economical solution 
to your most difficult switching problems. Conventional 
circuit arrangements are available in a variety of 
standard stock models. 

Investigate the advantages of TyNiswitcH. They add 
up to dependability and value unsurpassed in today’s 
market. Write for details. ryNiswitcH Division, 

= The Sessions Clock Company, 102 East Main St., 
rae oa——1 Forestville, Conn. 
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SELENIUM RECTIFIER OPERATES AT HIGH AMBIENT TEMPERATURE 


EW selenium rectifiers are available that will operate 

without derating in ambient temperatures of 90 C. 
They are guaranteed for a minimum of 1000 hr of continu- 
ous operation. That they are better than this can be seen 
in the accompanying curve. The rectifier for this test was 
a 2N26-4B1-AS: cell size, 1 in. square with normal spac- 
ing; 26-volt rating; 4 cells in series per arm of a bridge 
circuit with 4 arms, 1 cell in parallel per arm; the rectifier 
was of stud construction and had a standard industrial fin- 
ish. The photograph is of a 7S26-2B1-AS: cell size, 4 in. 
square; special spacing; 26-volt rating; 2 cells in series 
per arm of a bridge circuit with 4 arms, 1 cell in parallel 
per arm; the rectifier is of stud construction and has a 


90 


linia a 


"a Its 
Temp. rise, deg 


— 
cf 
BS 


Cell temperature rise above 100 C ambient plotted 
against time, operating at rated current and 26 volts 
per cell. Actual rating well exceeds 1000-hr guarantee. 


standard industrial finish. In this line of selenium rectifiers, 
the cells range in size from 0.475 to 12 in. square, and the 
amperage ratings, depending on size and circuit, range from 
0.005 to 40.5 amp d-c. Rectifier Div., Sarkes Tarzian, Inc., 
Bloomington, Ind. 


For further information, circle No. 1 on Reader Inquiry Facility, page 187 


SILICONE-TREATED HIGH-TEMPERATURE ELECTRICAL INSULATION 


UINTERRA Type 3 is an asbestos-base silicone- 
treated class H insulation, as defined by AIEE stand- 
ards, for service at temperatures up to 180 C. This material 
is intended for both inter-layer and wire wrapping insula- 
tion and is adaptable to a wide range of electrical devices in- 
cluding air-cooled inert-gas and silicone-filled transformers. 


May be used alone or combined with other dielectric mate- 
rials such as mica or glass cloth. Base sheet of purified as- 
bestos is completely inorganic and of closed structure. When 
silicone-treated, it is of uniform texture with thickness held 
to +10 per cent for close control of winding dimensions. 
Material is available in sheet, roll and tape form. Thick- 


Physical Properties of Quinterra Type 3 Insulation 


Thickness, in., + 10% .003 
5 


Average weight, + lb/100 sq ft, — 15% 
Breaking load in machined direction, ]b/in. width 
Bursting strength, psi 

Tear strength, approx., in machined direction, gm 


0.006 0.008 0.009 
3.2 4.0 4.5 

9 10 11 

13 15 16 

31 36 40 
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Plenty of tough problems 
are solved with 


EXTRASTRENGTH = BS 
PLASTICS ww 


good electrical insulation. 









This Warner Electric 






A high impact phenolic with 
macerated canvas filler gives 
this Sunbeam Hedge Trimmer 
handle extra strength 

with excellent electrical and 
heat insulation and light weight. 





| Do you have a plastics application 
where strength is a requirement? Then 
you should investigate the advantages of 
modern extra strength plastics. These materials, 
combined with various types of fillers, can be molded 
to withstand stress, strain and impact to a remark- 
able degree. Furthermore, these materials are light 
weight. Many are resistant to various oils and 
chemicals .and have excellent heat and electrical 
insulation characteristics. 

































Be sure to get the right material. Not all of these 
qualities are available in any one material but the 
experienced molder knows just what material or 
combination of material and filler will best meet 
your requirements. That’s why it’s important that 
you select a source like Chicago Molded. For here 
you will find a rare combination of know-how and 
facilities backed by more than 30 years experience 
in plastics . . . a combination that insures successful 
results right from the start. 














This spinner for the Zebco 
Casting Reel is molded of c 
melamine-formaldehyde 
material with cotton cloth 
filler. It's light in weight with 
high flexural strength to 
withstand pull, and excellent 
water resistance. 

































This massive Halliburton 
Oil Well Valve Seat is 

of high impact phenolic 
filled with macerated 
canvas. It has 


We mold ALL plastic materials. And we have the 
most modern facilities for all three methods of 















molding . . . compression, injection and transfer. the strength to 
So ... whatever your job may call for, our recom- webneorniaaatiotiee 





drilled out when 


mendations will be unbiased. We are only concerned om 
job is completed. 


with producing the best possible results for you. No 

doubt that is one of the reasons why 60% of our 
business comes from firms we have served for 15 
years or more. 





You'll find it time well spent to discuss your next 
molded plastics job with a Chicago Molded engineer 
There’s no obligation. Just write, wire or phone. 


CHICAGO MOLDED 


| 
PRODUCTS CORPORATION 
1024 North Kolmar Avenue, Chicago 51, Illinois 
} 


Ask for your copy of this booklet CH ICAG @) 


MOLDED 
a 












It’s packed with interesting factual 
information about plastics, their 
characteristics, applications, and methods 
of molding them. Write for your copy 

' today, on your company letterhead, please. 








CUSTOM MOLDERS OF ALL PLASTIC MATERIALS ~ 
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nesses are 0.003 to 0.009 in. in 1-mil steps. Tapes have 
widths from \% to 6 in. in increments of Ms, and from 6 
to 36 in. in increments of %2 in. Tolerances on width are 
+¥Y% in. up to 6 in. widths, +%2 in. over 6 in. Widths of 
sheets are same as that of tapes. Sheet lengths go up to 60 
in. Standard rolls are 36 in. wide, have 3-in. ID core, and 


/ 


OD from 10 to 12 in. Core sizes for tapes are 1% or 3 in. 
ID. Roll sizes for tapes from % to % in. wide are approxi- 
mately 8 in. OD. For tapes over 3% in. wide, rolls have 
about 12-in. OD. 

Minimum dielectric strength is 300 volts per mil. both at 
25 C with a relative humidity of 45 per cent and after 168 
hr at 200 C. Under the same conditions volume resistivity 
is 3X 10!* ohm-in. Dielectric constant at 60 cycles is about 
5 at 25 C, about 3 after 168 hr at 200 C. Power factors 
under these conditions are approximately 25 per cent and 
12 per cent respectively. Magnetic iron content of material 
is 0.5 per cent max, as measured by Navy test methods 
given in specification 17-I-29, F6d. Resistant to oxidation, 
chemical fumes, dilute acids, alkalies, and oils. Affected by 
concentrated acids and certain solvents including aromatic 
and chlorinated compounds. Insulation is noncorrosive un- 
der normal conditions and is resistant to fungus. Can be 
bent around %-in.-diam mandrel after 16 hr at —20 C. 
Johns-Manville, Box 290, New York 16. 


For further informat circle No. 2 on Reader Inquiry Facility, page 


EXPLOSION-PROOF MOTOR 


Two new series of totally-enclosed motors for explosion- 
proof requirements have recently been developed. Types SE 
and SES carry the Underwriters’ label in Class I, Group 
D, for highly inflammable gases and volatile liquids, and in 


Class I], Groups F and G, for combustible dusts. Features 
incorporated in the motors include: sealed terminals, elon- 
gated spark-arresting bearing sleeves, fan ventilation, split 
hub fan, asbestos-protected windings and a solid rotor. 
Abrasives and deleterious atmospheres cannot enter these 
sealed motors. Motors are available in capacities from 3 
to 75 hp. U. S. Electrical Motors, Inc., 200 E. Slauson 
Ave., Los Angeles 54. 


For further information, circle No. 3 on Reader Inquiry Facility, page 187. 


AUTOMATIC WIRE STRIPPING MACHINE 


Higher speeds, faster tool-set-ups and wider range of 
capacity in cutting and stripping long lengths of wires and 
cords compared with an earlier model are featured in the 
Type CS-10 automatic wire cutting and stripping machine. 
It is made in six models and can produce wire lengths from 
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25 in. to 45 ft. Maximum single stroke is either 10 ft. or 
15 ft. Insulation can be stripped back up to 8% in. Nearly 
all kinds of wires and cords up to 10-gage stranded or 
12-gage solid can be measured, cut and stripped at a rate 
up to 1800 pieces per hr. Parallel cords can also be slit 
between the conductors. Machine has been designed and 
built to assure positive and permanent timing and the motor 
is built into the main frame for safety. Machine has a double 
V-belt drive from motor. All internal parts of main frame 


run in oil. Frame is of all-welded construction, with bear- 
ings bored in line and bushed. Stripping blade assemblies 
are easily removed and knock-out blades that remove the 
insulation scrap are part of the entire blade assembly. Tool 
holders can be removed and set up for subsequent operations 
while other stripping tools are in operation. A new type 
de-reeling device, furnished as standard equipment, will ac- 
commodate reels up to 36 in. in diam and 18 in. in width. 
Loading and unloading is done from the front and therefore 
saves space. Artos Engineering Co., 2737 S. 28th St., 
Milwaukee 46. 


For further information, circle No. 4 on Reader Inquiry Facility, page 187 


FLUOROCARBON HERMETIC SEALS 
Process recently developed for sealing fluorocarbon 
resins to any one of several metals results in a true her- 
metic seal; a fused seal capable of holding a vacuum 
for sustained periods. The company offers to design various 
types of terminals, printed circuits or metal-faced Teflon 
sheets, rods or cylinders. This seal is recommended where 
severe service conditions are encountered. Because of the 
physical characteristics of Teflon, seals can be made to 
withstand vibration, shock, high and low ambient tempera- 
ture limits and thermal shock. These Chemelec seals can be 
designed for a broad range of electrical conditions ranging 
from insulator, to semi-conductor, to low resistance con- 
ductor and radio frequency shield, or any combination of 
these in the same unit. The bond structure is microcrystal- 
line and gradually changes from dielectric to pure metal. 
The surface metal finish is applied by electro deposition or 
other means. Because of the elastic properties of the plastic 
and the nature of the bond, there is no acute strain point. 
Combinations of filled Teflon of about ten different types 
as well as pure Teflon can be bonded to 19 facing metals. 
Chemelec Mixtures are Teflon into which any one of a 
number of inert fillers have been intimately mixed prior to 
fabrication. Each filler imparts a different characteristic. 
In these mixtures, the resin envelopes the filler particles, 
and with metals, no covering finish is needed to provent 
corrosion. These mixtures are readily machined, even those 
filled with alnico. About 40 different mixtures are already 
indicated. Metals, such as aluminum, molybdenum, steel 
nickel and copper; as well as nonmetals, such as mica, 
quartz and glass fiber, are all usable as fillers. Because Teflon 
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SHARON STEELS USED IN MANUFACTURE OF 
NEW COST - CUTTING FASTENER 


One lock washer plus one nut used to free to rotate on the nut, and not bind 
total up to two separate assembly oper- on the bolt. The steel used had to have 
ations. But that was before KEPS}. Now. BI Ce 


et it had to be easy to work to be 
these two separate parts are handled as Y 4 


fastened to the nut. Sharon engineers 
a single unit because they are pre- 


have supplied the manufacturers of 


aia et ah a i sed 4S SAL MST) Lalo Mae Mata) aT 


duction, reduces inventory problems and Beetle me iuaaee 


improves product quality. If you are working with steel it will pay 


Pre-assembling lock washer and nut was you to know the Sharon representative 


a tricky operation. The washer had to be in your area. 


Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip AS TT Ee 


{Trademark, Shakeproof, Inc., Division of Illinois Tool Works. 
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‘SHARON STEEL CORPORATION 
Sharrow, Feamiyloaria 


DISTRICT SALES OFFICES: CHICAGO, ILL., CINCINNATI, O., CLEVELAND, O., DAYTON, SHARONSTEEL 

O., DETROIT, MICH., INDIANAPOLIS, IND., MILWAUKEE, WIS., NEW YORK, N. Y., ce 

PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF., SAN FRANCISCO, 
CALIF., MONTREAL, QUE., TORONTO, ONT. 

For information on Titanium Developments contact Mallery-Sharon Titanium Corp., Indianapolis 6 
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is being allocated, only those problems that bear National 
Production Authority sanction can be considered at the 
present time. United States Gasket Co., Teflon Products 
Div., 617 N. 10th St., Camden 1, N. J. 


For further information, circle No. 5 on Reader Inquiry Facility, page 187 


MINIATURE POWER RESISTORS 


The Dalohm RH-25 power resistor is designed for sub- 
panel mounting to avoid terminal breakage. Resistance ele- 
ment is wound on a thermal-shock resistant refractory tube. 
Resistance wire is spot welded to nickel alloy caps pressed 
on the refractory. Heavy copper terminals are swedged 
and silver soldered on the caps. The entire resistor element 


' 


is coated with a high thermal conductivity silicone treat- 
ment, including two servings of glass sleeving. Resistor 
element is housed in a die-cast radiator-finned housing for 
high heat dissipation. Resistors conform with JAN-R-26A 
specifications characteristics G, and are available in 2, 5, 
10, 25 and 50 watt sizes. Resistance ranges from 1 to 12,000 
ohms with tolerances of 3, 1 or 0.05 per cent. Resistance 
shift is less than 0.00002 per cent per deg C. Dale Products, 
Inc., Columbus, Neb. 

For further information, circle No. 6 on Reader Inquiry Facility, page 187 


BASIC CHASSIS DESIGN 


The Alden basic chassis design and terminal card mount- 
ing system is based on assembling subassemblies out in the 
open where speed and accuracy are increased. Most com- 
ponents and circuit elements are laid out and mounted on 


the terminal cards. These laminated phenolic cards come 
with holes pre-punched on \%-in. centers, 238 to the card, 
so the best layout can be designed. Miniature terminals are 
then staked in at proper points. Components snap or push 
in and are held without twisting. Cable can be handled as 
a harness. The pre-wired cards are mounted on an open- 
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sided chassis. Cable harness is wired to the terminal cards 
and to the back connectors. Front panel components are 
separately mounted on the hinged, front panel. The finished 
assembly is a slide-in, plug-in unit that can be mounted in 
a cabinet or panel rack. Make and break of electrical con- 
tacts in back connectors, as the chassis is installed or re- 
moved from the rack, is efficient and clean. Alden Products 
Co., 117 N. Main St., Brockton 64, Mass. 


For further information, circle No. 7 on Reader Inquiry Facility, page 187 


MINIATURE CERAMIC CAPACITORS 


Two miniature feed-through ceramic capacitors, Types 
FT-20 and FT-25 have 0.135-in. max diam; Type FT-20 
has 0.400-in. length and Type FT-25, 0.690-in. Each is 
equipped with %4-in. diam eyelet which can be soldered to 
chassis. Units are rated at 500 volts, d-c working, 1000 
volts d-c flash test. Type FT-20 is available in any standard 


capacitance tolerance from 25 to 250 mmf; up-to 650 mmf 
with +20 per cent tolerance and up to 1000 mmf with 
GMV tolerance. Type FT-25 ranges from 50 to 700 mmf in 
standard capacitance tolerances; up to 1500 mmf in +20 
per cent tolerance; GMV tolerances apply to values up to 
3000 mmf. Both types meet JAN-C-20 and RTMA humidity 
test requirements. Capacitances and tolerances are color- 
coded on each capacitor in accordance with RTMA stand- 
ard color codes. Centralab Div., Globe-Union, Inc., 900 E. 
Keefe Ave., Milwaukee 1, Wis. 


For further information, circle No. 8 on Reader Inquiry Facility, page 187 


SHORT-INTERVAL TIMER 


Electronic timer type 39CR3 has range from 3 to 120 
cycles, and fulfills specifications for NEMA class 1A non- 
synchronous timers. In addition to general purpose timing 
applications, it is intended for spot welders and manual, 
air or motor-operated welding equipment. Timing adjust- 
ment, accurate to within 2 per cent, is located on panel 


inside housing to provide tamper-proof setting. May be — 
used with either 115 or 230 volts a-c. By selection of 
terminals, timer will provide “beat” or “non-beat” opera- 


ELECTRICAL MANUFACTURING 








Modern passenger cars are equipped 

with engine-driven a-c generators — z c . 

and Fonsteel Selenium Rectifiers under Traditionally, the railways and railway equipment manufac- 
the deck, which supply all electric 

power independent of the locomotive. 


Diese! locomotives also use turers turn to Fansteel when dependable rectifiers are required, 


Fansteel Selenium Rectifiers. 
COURTESY ROCK ISLAND LINES 


knowing Fansteel’s long standing reputation for engineering 


and building rectifier equipment for exacting requirements. 


Many other industries and utilities, too, have found that the 
Fansteel trademark is a label of integrity. Fansteel engineers 
are at your service for consultation on rectifier and d-c power 


applications. Fansteel Metallurgical Corporation, North 
Ask for our booklet 


‘‘Fansteel Selenium Rectifiers . . Chicago, Illinois, U.S.A. 


Engineering Information" 
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FOR YOUR eee 


A WOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 


For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—“‘built-in th 
RUGGED 
DEPENDABLE 
LOW IN COST 


Deere 
WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—ony quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 










SPRING 7-1300 
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NDING AGENT 
— R-3 13. 


A ot adhesive that 
cures at room temperature and 
needs no pressure. High elec- 
trical insulating properties. 





























Gives a bonding strength of 
3000 psi between metal parts. 
& 


Non-porous — gives high pres- 
sure seals between metal and 
glass, plastics, etc. 





Unaffected by acids, alkalies, 
fuel and lubricating oils. 

& 
Reduce manufacturing costs by 
eliminating bolts, screws, rivets. 


A better product for better production 


Me eae 


COMPANY 
11616 W. Pico Boulevard 
Los Angeles, California 








tion (control from momentary or sustained switch contact). 
lerminal panel is dead-front. Power required is 25 watts. 
Rating of SPDT contacts for noninductive a-c loads is 10 


amp 115 volts, 5 amp 230 volts. Ambient temperature may 


range from 32 to 150 F, relative humidity from 20 to 95 
per cent. Overall dimensions are 95¢ x 634 x 4%16 in. Photo- 
switch, Inc., 77 Broadway, Cambridge 42, Mass. 


For further information, circle No. 9 on Reader Inquiry Facility, page 187 


SMALL RELAY 
Type KX relay is refinement of Type K to provide in- 
creased sensitivity and operating range. New unit has 
slightly longer coil which can be wound with maximum re- 
sistance of 8000 ohms. Relay is interchangeable with older 





type for mounting. Reed armature suspension of special 
alloy is retained. Length is 1°%4 in.; height 1152 in.; width, 
1 in. Height indicated is maximum, with 8 springs in pileup. 
Weighs approximately 2 oz. Coils may be single or double 
wound. Operating voltage is up to 175 volts d-c. Armature 
is single or double arm. Contact arrangements A to C are 
available. C. P. Clare & Co., 4719 W. Sunnyside Ave. 
Chicago 30. 


For further information, circle No. 10 on 





Reader Inquiry Facility, page 187 





D-C MICRO SWITCH 


New series of small snap switches for high-voltage d-c 
circuits uses magnetic blowouts. Dimensions are the same 
as the standard type for a-c switching; d-c pin plunger type 
illustrated is interchangeable with other pin plunger switches 


in auxiliary actuator brackets and metal enclosures. Non- 
polarized rating on 115 volts is 4% hp motor load, 3 amp 
inductive load and 10 amp resistive load. Polarized rating 
on 115 volts is % hp, 5 amp inductive and 10 amp resistive 
load; on 230 volts, % hp, 3 amp inductive and 5 amp 
resistive load. Operating characteristics are: 10 to 15 ¢ 
operating force, 5 oz min release force, 0.035 in. 
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* are R-B-M Size 0 and 1 A.C. Magnetic Starters have identical overall 
Ave. panel mounting dimensions. All parts, except stationary and movable 
we contact assemblies, are common to both sizes. 
* Heater element cannot 
be assembled to starter Ilsco solderless lugs, suitable for #6 maximum wire size, are stand- 
incorrectly. 
@ Bi-metatii ard. Screw terminals are available on special order. Magnet coil can 
e d-c i-metallic thermal ; 2 : , 
same car cei aeaiee Teo be removed without disassembling starter. Stationary and movable 
- type — ae oe contacts replaceable without disconnecting wiring. Enclosed heater 
itches signed for separate 


element, expanding U-shaped bi-metal and snap action contact me- 
mounting without sub- © 
panel assembly. chanism provide dependable, accurate motor overload protection. 


@ TRIP-FREE Manual 
reset is standard. 
Manual-Automatic Re- 
set available on special 
order at no extra cost. 


Small overall size, plus identical 
mounting dimensions for 10 and 


15 ampere 2 to 5 pole contactors, as 
well as Size 0 and | non-reversing 


Two 5 pole contactors mechani- 
cally interlocked with overload 
protection on common base. Un- 
wired. Note interchangeability of 
25 ampere normally open contacts 
and 15 ampere convertible N.O. or 
N.C. interlocks. 


Non- 
} amp 
© ¢ Y : 
rating Logansport, Indiana 
sistive : 

amp 


15 ¢ 
nm MANUAL AND MAGNETIC ELECTRIC CONTROLS —FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


starters, make the R-B-M line 
extremely flexible for control panel 
layout. 


Address Department A-11 
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pretravel and 0.005 in. overtravel, 0.005 in. movement 
differential. Weight is 1 oz; dimensions are 1'%¢ in. long, 
Me in. wide, 2% in. high. Micro Switch Div., Minne- 
apolis-Honeywell Regulator Co., Freeport, IIl. 

For further information, circle No. 11 on Reader Inquiry Facility, page 187 


SOLENOID-OPERATED VALVE 


New three-way electro-hydrau- 
lic solenoid valves are made up of 
bar stock and can be furnished in 
brass and various stainless steel 
alloys. They are light, will han- 
dle high pressures and have a 
current consumption of only 25 
watts. The orifice through the 
valve seat is full opening accord- 
ing to pipe size. These valves 
will operate at high temperatures, 
and can be actuated by momen- 
tary contact. A solenoid energizes 
a pilot valve and pressure differ- 
entials then operate the main 





Y - HIGH HEAT 

ps MICA PLATE 
for DOMESTIC ELECTRIC APPLIANCES 
@ A composite, Inorganic-bonded highly-integrated mica insulat- 


ing material built-up from mica splittings, and approximating 
raw mica in all physical properties. 

























e Completely inorganic, odorless, and smokeless SSNS. FRRRE Be pate vaine 
© ih mechasteal each ia inlousaiien. , | , and a lower valve within the 
@ High dielectric strength. unit. The lower valve is balanced since it has a piston the 
@ High durability and moisture resistance. | same area as the seat. Depending at which port or ports 
@ Resistant to temperatures up to redness without change. the high pressure is, and depending on the energy state of 
© Does not react chemically with resistor materials. | the solenoid, flow can be routed through this valve in any 

@ Unaffected by oils or organic solvents. di : a ae : : . : 
© Available in large sheets or full-size punchings. irection. The valv es can be used for steam, air, oil, refrig- 
@ Can be stamped cleanly to specified design. erants and corrosive liquids. They are made in sizes from 
@ Engineering service available to help solve your insulating § ™% to 3 in. Solenoids can be wound for 24, 110, 220 and 
problems. Test samples and complete information on request. | 44()-volt, 60 cycle a-c; and 6, 12, 18, 115 and 230 volts d-c. 
NEW ENGLAND MICA COMPANY Solenoids will withstand temperature of 500 F on continuous 
30 WOERD AVE. res mene MASSACHUSETTS | duty. Weight of the 34 in. valve shown is 6 lb. A. F. Hoppe 








Engineering, Inc., Greensboro, Ind. 
For further information, circle No. 12 on Reader Inquiry Facility, page 187 





THERMOPLASTIC MATERIAL 


Lucoflex is a non-flammable, unplasticized polyvinyl 
chloride plastic having good thermal, chemical, physical and 
electrical properties. It is available as a bulk resin for 
molding and extruding, and as sheets, rods and tubes. It is 
translucent in thin, and opaque in thick sections. It has a 
specific gravity of about 1.4. It will withstand low stress 
levels, but if highly stressed for long periods will creep. 
The material can be used for splash covers, insulators, 
switchboards and wire insulation. It can be worked with 
most wood and metal working tools. American Lucoflex, 
Inc., 767 5th Ave., New York 22. 


For further information, circle No. 13 on Reader Inquiry Facility, page 187 
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Durakool 
a dependable 


10 YEAR SWITCH 


Steel-clad with mercury to mercury con- 
tacts, the Durakool hydrogen filled switch 
is performing with sensational dependability. 




























VIBRATION ISOLATORS 


New units added to the line of All-Metl unit vibration 
isolators cover load ranges of 8 to 16 lb, 14 to 25 lb and 
22 to 35 Ib. New units are available in series: 6600, 6645, 






% Millions of contacts without a falter 
% Positive “Make and Break’ contact 
action 
% Withstands high temperatures 
%e No deterioration in storage 
% Seven new models—I to 65 
amperes 
% Smaller in size, increased ca- 
















LOAD-BEARING SNUBBING 












FRICTION- 
DAMPING 
WIRE MESH 
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MERCURY SWITCHES 


See Telephone Directory for Local Distributor 








50 in. longer than the corresponding units in the 6600 series 
and can be attached directly to the equipment instead of 


or write 
Durakool, Inc. Elkhart, Indiana 






| 6600R and 6645R. The two 6645 series have center studs 
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MERCURY AUTOMATIC CLUTCH 


lability to your Vea 
rhs or engine with a Mercury Automatic 
or starting and smoother operation. 
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An electric motor equipped with a Mercury Automatic Clutch POWER att 
starts easily and picks up the load smoothly. J 


Starting current is reduced and the motor reaches full speed be- 
fore the load is applied. Stalling is eliminated, thus preventing 
burned out wiring, blown fuses and fire hazards. 


Installed on a gas engine, a Mercury Clutch permits no-load 


starting and idling...smooth, steady operation with stalling 
eliminated. 


These are the sort of talking points which add salability to — 
AY 
your product. DRY CLEANER 


Mercury Clutches are available for electric motors and gas 


engines up to 25 H.P. ratings. Write for catalog EM-2. 


MERCURY CLUTCH DIVISION 


AUTOMATIC STEEL PRODUCTS, INC. # 
CANTON 6, OHIO 
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TO YOUR BLUEPRINTS 


You’ll never have occasion to compromise your 
plans by fitting them to “off-the-shelf” bearings 
when you call on Aetna. Aetna will engineer and 
mass-produce special bearings or precision parts to 
fit your designs—to your exact physical require- 
ments—under strictest laboratory control... and at 
surprisingly moderate cost. 


Our experience has been so extensive in producing 
special bearings and parts, from either customer or 
our own designs, and our variety of tools and dies so 
voluminous, that your specials can usually be set-up 
for manufacture without extra tooling cost. 


Write today. Just state your problem, send your 
prints, or ask that a near-by representative drop in. 
No obligation. 


AETNA BALL AND ROLLER BEARING COMPANY 
4600 SCHUBERT AVENUE + CHICAGO 39, ILLINOIS 


EQUIPPED FOR SIZES 
FROM %”" 1.D. TO 38” O.D. 





requiring dimples at the mounting holes. The R series are 
ruggedized to withstand severe shock. They are tested to 
meet shock requirements of Specification AN-E-19 for the 
equipment sizes listed in JAN-C-172A. The Barry Corp., 
700 Pleasant St., Watertown 72, Mass. 


For further information. circle No. 14 on Reader Inquiry 


SELENIUM RECTIFIERS 


Minisel line of subminiature selenium rectifiers is con- 
structed of matched % in. diam round selenium rectifier 
cells encased in plastics, glass or metal housings. Manu- 
factured under strict quality control, there is little variance 


in characteristics within individual units, and from unit to 
unit. Uniform distribution of internal losses makes for long 
life. Rectifiers can be made in all electrical configurations, 
including instrument and spark suppressor types. The line 
has a range of ratings up to 20 ma d-c output and 25,000 
volts a-c input per single stack. Precision Rectifier Div., 
Electronic Devices, Inc., 429 Twelfth St., Brooklyn 15, 
N. Y. 


For further information, circle No. 15 on Reader Inquiry Fa 


TWIN-PINION GEARMOTOR 


A new line of Syncrogear motors features two secondary 
pinions to drive the output gear. This results in about one- 
third space saving over a single pinion motor of similar 
capacity. The splined herringbone primary pinion is free to 
slide to the balanced position so equal torque loads are 
transmitted through each set of gears. Other features of 


this line are: asbestos protected windings, normalized cast- 
ings, solid Centricast rotors and sealed gear compartment. 
Type GL, double reduction (see cut) units have ratios up 
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Has the Answers / 
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8 FRACTIONAL | MECHANICAL 
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ASSEMBLIES 
Electric motors to meet exacting require- 











- 


. 


a 
» 
a 


me ments have been a specialized business 
ne- 





lar of OSTER for more than 25 years. j 
= A highly qualified engineering and pro- : 
ol duction personnel which helped to 
solve your fractional h.p. electric XY 
motor problems in the last war makes 
fully available to you once again an 
engineering and manufacturing skill 
known for service, quality and dependa- 
bility. A staff of trained field engineers 
is at your disposal. Call on us! 
mesa 
MANUFACTURING COMPANY 
AVIATION DIVISION 
4 RACINE, WISCONSIN: 
up 
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60 pages of 
valuable information 
describing the line 

\ of Honeywell 


Industrial Controls 


Tue xKmnp of information you want, right at your 
finger tips . . . on pneumatic, electric and electronic 
non-indicating controls for temperature, pressure 
and humidity. 


Included are many types of switches and relays... 
temperature and pressure controllers . . . many types 
of valves . . . and scores of other inexpensive, accurate 
and dependable controls. 


Catalog No. 8304 is complete and factual . . . contains 
detailed specifications for all products, with complete 
supplementary price lists. It belongs in your files for 
ready reference . . . send for your copy today. 


Also ask to be put on the mailing list for [ndustrial 
Control News—a periodical publication devoted to 
new and unusual applications of automatic controls 
throughout industry. It is written by and for produc- 
tion and maintenance men. Articles are illustrated by 
drawings and photographs and graphically show how 
jobs can be made easier, costs reduced and operating 
efficiency increased. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, 4466 Wayne Ave., Phila. 44, Pa. 


Honeywell 
“Brow Qustaunedte- 





to 45 to 1; 5 to 25 hp, and speeds, 30 
to 84 rpm. Type GM, triple reduction 
units have ratios up to 175 to 1; 1 to 
10 hp, and speeds, 5 to 25 rpm. U. S. 
Electrical Motors, Inc., 200 E. Slauson 
Ave., Los Angeles 54, 

Circle No. 16, Reader Inquiry Facility, page 187. 


CONTROL CABLE 


Multiple-conductor control cable S.I. 
58135 has increased moisture resistance 
because of its new construction. An open 
mesh Fiberglas tape is used to hold the 
twisted conductors in position during 
fabrication. This tape allows the jacketing 
compound to be extruded through the 
open spaces. In effect, this constitutes 
rubber fillers in the outer interstices that 
do not draw moisture in through wick 
action as is the tendency with ordinary 
jute fillers. The glass tape becomes a part 
of the jacket and facilitates jacket re- 
moval during splicing and terminating. 


Es 


Overall diameter is slightly reduced by 
this construction. The cable is sturdy be- 
cause of the reinforcing action of the 
tape, and there is less tendency to de- 
form the individual conductors during 
vulcanization of the outer jacket. General 
Electric Versatol-Geoprene control cable 
is available in sizes No. 19/25 (approx. 
No. 12 AWG) and No. 19/22 (approx. 
No. 9 AWG) in 1 to 12 conductors. It 
can be used in applications where cur- 
rent-carrying capacity requirements are 
15 amp with a resistance of 1.8 ohm per 
1000 ft or 25 amp with a resistance of 
0.86 ohms per 1000 ft. The cable can be 
installed in open air, in duct or conduit, 
or buried in earth. Construction Mate- 
rials Div., General Electric Co., 1285 
Boston Ave., Bridgeport 2, Conn. 

Circle No. 17, Reader Inquiry Facility, page 187. 


PLASTIC MATERIAL 


Boltaron 6300 Series is a new plastic 
sheet material available in clear, tinted 
clear and translucent forms. It does not 
have quite the impact strength of the 
standard 6100 Series, but has other ad- 
vantages. It is highly resistant to acids 
and chemicals. All Boltaron materials are 
capable of low-pressure molding and can 
be molded on inexpensive wooden or 
aluminum molds. Sheet thickness range 
is 4% to % in., and sheet sizes are 32 x 62 
and 35% x 72 in. Bolta Products Sales, 
Inc., 151 Canal St., Lawrence, Mass. 
Circle No. 18, Reader Inquiry Facility, page 187. 


POSITION INDICATOR 


Operating in much the same manner 
as the aircraft landing gear position indi- 
cator on which it is based, the new three- 
position indicator consists of a rotating 
card that exhibits one of three printed 
symbols at an observation window. The 
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How to Lubricate | 
Efficiently without 
a Continuous Oi Supply | 


Permanent lubrication . . . lubrication done once and for 
all at the point of manufacture... is delivered by “dag” 
colloidal graphite dispersions: 


(1) Where a device must function without failure: 
telephone exchanges, fire alarms, news tickers, etc. 


(2) Where lubrication after manufacture is neglected: 
in vacuum cleaners, washing machines, food mixers, etc. 


(3) Where mechanisms have no provision for the ad- 
mission of lubricants: small motors, radio parts, electrical 
toys, electric toasters, etc. 


“Dag” colloidal graphite, dispersed in petroleum oil, castor 
oil, water, or mineral spirits as a carrier, is a truly permanent 
lubricant. The graphite in each of these suspensions combines 
physically with metallic surfaces. When the fluid lubricant evapo- 
rates the graphite functions as a dry film lubricant that is even 
more slippery than oil itself. This dry film is abrasive-free . . . micro- 

scopically thin ... more enduring than an ordinary lubricant film. 


Permanent dry film lubrication is an important factor in your prod- 


ucts’ continuing success. “Dag” colloidal graphite is the best way to lubri- 
cate permanently. 


Write TODAY for more detailed information. Ask for Bulletin No. 431-23L. 


dag Acheson [Folloids (Forporation vat su, wi 


DISPERSIONS ... also Acheson Colloids Limited, London, England 
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Protects Stewart Warner's 
New Saf-Aire Wall Furnace 
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Silicone-Base Finish is 


manufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 
Waukegan, Illinois 
ENAMELS SYNTHETICS 
LACQUERS - VARNISHES 


card is rotated by two solenoids that draw 
it up or down to either of two extreme 
positions. When neither coil is energized 
the spring-balanced card returns to the 
neutral position. Designed for use in 
mechanical, electrical, fluid and air sys- 
tems, the unit can be actuated by float, 
pressure or contact switches in a simple 
wiring circuit. The indicator body is com- 
pact (see cut) and weighs slightly under 
2% oz. The brass case is sealed against 
dust and dirt and will pass salt-spray and 


immersion tests. It can be filled with in- 
ert gas if required. The indicator has a 
temperature range from -85 F to 158 F 
ind will pass vibration tests of 0.018 to 
0.020 in. amplitudes between 300 and 


The Taft-Peirce SUPERPOWER magnetic 
chuck is demonstrably the most powerful 
magnetic chuck made, possessing holding 
power even greater than is demanded by 
the latest machine tools. Shown below is a 
coil which helps give this famous chuck 
its SUPERPOWER. Accurately form wound 
from cotton-covered enamel wire and care- 
fully taped, the coil is then impregnated 
with insulating varnish & 

and precisely baked to 

assure the high dielec- 

tric strength necessary 

to withstand heat gen- 

erated through constant 


3000 cpm. It is designed for 28 volt, use. 
0.030 amp use, but is also available in 

12-volt model. Keystone Watch Case 

Div., The Riverside Metal Co., River- 

side, N.J. 


rcle No. 19, Reader Inquiry Facility, page 187 


TELEPHONE-TYPE RELAYS 


Series 80 midget telephone-type relays 
have compact, multiple contact with vi- 
bration and shockproof characteristics. 
Designed to meet operating requirements 
typical of Armed Services application. 
Pile-up arrangement reduces width com- 
pared to conventional relay and reduces 


When you need electrical coils, 
why not take advantage of 34 
years of experience, engineering 
competence, and modern produc- 
tion facilities. Coto coils are built 
for you, to your specifications. 


COTO-COIL CO. <> 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVE 
PROVIDENCE 5, RL 


| overall space volume required for instal- 
| lation. Coils are varnish-impregnated to 
| resist humid conditions. All ferrous parts 
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“CLEVELITE, 


is used in Federal Selenium Rectifiers to insulate the live elec- 
trical parts of the rectifier from the central eyelet upon which 
the rectifier is mounted. 

Federal Telephone and Radio Corporation is known as 
America’s oldest and largest manufacturer of Selenium 
Rectifiers. 

CLEVELITE and COSMALITE* high quality . . . low 

cost Phenolic Tubing is the first choice of the Radio 





Our tubing is available in . . 
and Television Industries. Diameters Ye inch to 8 inches. 
; ; ; : ae Vp i V2 feet. 
Low Moisture Absorption . . . Dimensional Stability ane on 
. High Dielectric Strength .. . Low Loss... Colors: Natural and Black. 
Great Physical Strength . . . Good Machineability FREE SAMPLE made to your exact 
Why Pay More? specifications gladly furnished. 


* Reg. U.S. Pat. Off. 


Ye CLEVELAND CONTAINERG| 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc, Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N. J. p => 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Lid. Prescott, Ontario 


* 





Your inquiry will receive RepResENTAavives 


e ° . NEW YORK AREA & T. MURRAY, 604 CENTRAL AVE. EAST ORANGE, N. J. 
immediate attention. : 
NEW ENGLAND 2&8. S. PETTIGREW & CO. 10 N. MAIN ST., WEST HARTFORD, CONN. ig 


CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO [ 
: 
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Delicate fabrication 
or massive work, 
Kester makes a spe- 
cialized  flux-core 
solder (over 100,000 
different types and 
sizes) that will do 
the job _ perfectly. 
Kester Solders are 
made only from the 
finest grades of tip 
and lead commerci- 
ally available. 


ee pe om r= merece amr nem 


Kester Flux-Core Solders are not only preferred by 
industry, but individual workers also insist upon 
Kester to enable them to do their best work with a 
minimum of rejects. 


Saves Time 


A Kester Technical Engineer, with his wide experi- 
ence in industry, will specify the most efficient flux- 
core solder for your operation and will suggest the 
best method of application. 


Kester Solder Company 
4209 Wrightwood Ave., Chicago 39 
Newark, N. J. Brantford, Canada 


Send for free manual 
“SOLDER and Soldering 
Technique” 
w KESTER 
= SOLDER 


Standard for Industry since 1899 


160 


are zinc Cronak finished. Relays available 
with octal base, sealed or unsealed, and 
snap-on dust covers; also hermetically 
sealed containers. Seal connector is mod- 
ified type AN 3106-20-27P. Contacts are 
palladium, rated at 3 amp non-inductive. 
Coil windings for direct current up to 115 
volts, as specified. Signal Engineering & 
Mfg. Co., 154 W. 14 St., New York 

Circle No. 20, Reader Inquiry Facility, page 187. 


RESISTORS 


Two new resistors, B-112 and R-112 
have been designed to meet JAN-R-93 
specifications for rating of % watt. Both 
series of resistors are available in four 
different types of resistor wire. Each wire 
has a specific use covering economy and 


temperature requirements. These resistors 
can be mounted on the leads or with a 
screw through a hole in the center. They 
are available in commercial or tropical 
finish with resistances up to 1 megohm. 
Bobbins are of non-hydroscopic ceramic. 
Resistors are 5 in. in diameter and %g& 
in. long. Cinema Engineering Co., 1510 
W. Verdugo Ave., Burbank, Calif. 

Circle No. 21, Reader Inquiry Facility, page 187 


VARIDRIVE BRAKE MOTOR 


Fast, controlled braking of U.S. Vari- 
drive motors is now possible through the 
addition of a Warner type ICB brake. 
The brake is mounted directly on the 
variable speed shaft so braking action is 
not transmitted through the belt. Useful 
for inching or jogging, the brake gives 
instant, shockless operation without noise 


and produces a constantly increasing 
torque during stopping. The ICB has few 
moving parts and mechanical movement 
of only %g in. Unlike solenoid type 
brakes, frictional force in the ICB is 
controlled directly by magnetic action of 


ELECTRICAL MANUFACTURING 









10d- 
are 
‘ive. 
115 
zg & 


oo 
SN 


112 
t-93 
30th 
four 
wire 
and 


\ 


istors 
ith a 
They 
pical 
ohm. 
amic. 
1 %e 
1510 


e 187 


Vari- 
h the 
rake, 
1 the 
ion is 
Jseful 
gives 
noise 


easing 
as few 
ement 
. type 
CB is 
tion of 


URING 











of blueprints -— 


The blueprints (and direct-process prints) submit- 
ted by customers placing machining orders used to 
be a problem for the Kellogg Division, American 
Brake Shoe Company. 


Invariably, prompt delivery was requested. But... 
before production could begin, extra copies of each 


at Ok CS Te 


Xodagraph /\utepesitive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 










lt enables you, or your blue- 
printer, to produce photo- 
graphic intermediates 
directly, at a new low cost, 
without an extra step. 


It enables you to protect valu- 


Gentlemen: Please 
giving all the facts 


able originals from wear and Name 
tear. a 
It gives you photo-lasting file Company 
copies. 
Itrestores old, worn drawings Stecet 
++. reproduces opaques. 
City 


The problem was... 


A case history based on the experience of the American 
Brake Shoe Company, Kellogg Division, Rochester, N. Y. 


customer-print were needed. Being semi-opaque, 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, N. Y. 


é 
é Ff 
# 


these prints could not be used as print-making mas- 
ters in Kellogg’s direct-process machine. How, then, 
could the extra copies be obtained in the shortest 
time ... and at the lowest cost? 


Kodagraph Autopositive Paper was the answer. 


Now... extra copies are made quickly... economically 


With Kodagraph Autopositive Paper, Kellogg reproduces 
the blueprints, direct-process prints, and other types of 
“originals” directly ... quickly obtains the print-making 
masters that are needed so urgently. 


The operation is simple... is performed under ordinary 
room light. Autopositive Paper is exposed in contact with 
the customer’s print in Kellogg’s direct-process machine. It 
is then processed in standard photographic solutions. The 
result is a sparkling, long-lasting, highly legible photographic 
reproduction — dense blacks, clean whites—on a durable, 
evenly translucent paper base. From this Autopositive inter- 
mediate, the required number of extra copies can be turned 
out... at practical, uniform machine speeds. 


———-MAIL COUPON FOR FREE BOOKLET — 
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send me a copy of your illustrated booklet 
on Kodagraph Autopositive Paper. 


Position 





se print) 






Zone State 












TRADE-MARK 


FIXED RESISTORS 


Small, light, molded carbon units fully 
insulated and moisture-protected by phenolic sleeves. 
l4-, 1- and 2-watt types in all ranges. 


VARIABLE RESISTORS 


Types, sizes and ranges for volume control, 

tone control, potentiometer and other applications 
from 500 ohms to 5 megohms. Also 

concentric shaft dual controls and many special types. 


IRON CORES 


Largest assortment including side-molded types 
for permeability tuning, iron cores for choke coils, 
sleeve cores, threaded cores, cup cores and dozens 

of conventional types in various grades. 


CERAMAG® (non-ferrous) CORES 

A pioneer in producing satisfactory ferrite cores 

in production quantities, Stackpole offers a complete 
line of television types plus full facilities for developing 
suitable units for military and other uses. 


LINE AND SLIDE SWITCHES 


20 standard, inexpensive designs including 3-ampere 
types are ideally suited to instruments, toys, 
appliances, radios and other electrical equipment. 


MOLDED COIL FORMS 
Low in cost—permit smaller coils—pave the 
way for simplified equipment assembly with 
point-to-point wiring and an absolute minimum 
of soldered connections. 


GA “GIMMICK” CAPACITORS 


Cheaper to use than twist-wire “gimmicks” — 

and offer far greater stability, higher Q, better 
insulation resistance, higher breakdown voltage and 
greater mechanical strength. 


WRITE FOR CATALOG Ask for Electronic Component 
Catalog RC-8 (Note: Stackpole components are sold only to 
manufacturers of original equipment—not for replacements.) 


Electronic Components Division 
STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


the brake. Braking torque can be perma- 
nently set, or varied with a knob-con- 
trolled rheostat. Brake is adaptable to 
both Varidrives and Varidrive-Syncro- 
gears and uses a maximum of 25-35 watts 
direct current. Power conversion units 
are used where alternating current is sup- 
plied. U.S. Electrical Motors, Inc., 200 
E. Slauson Ave., Los Angeles 54. 

Circle No. 22, Reader Inquiry Facility, page 187. 


REVERSING DRUM SWITCH 


Compact reversing drum switch, Bul- 
letin 350 Style A, is suitable for a wide 
variety of mounting arrangements for 
small machine tools and industrial equip- 


: 


ment. It is the equivalent of a three pole, 
double throw switch; for use as an across- 
the-line starting and reversing switch for 
a-c and d-c motors rated at 2 hp or less. 
Housing is plastic and contains eight 
fixed contacts, a moving contact assembly, 
handle-coverplate assembly and mounting 
screws. Contacts are cadmium silver alloy. 
Allen-Bradley Co., 1316 S. Second St., 
Milwaukee 4, Wis. 


Circle No. 23, Reader Inquiry Facility, page 187. 


BRIGHT ZINC PROCESS 


The new bright zinc process, BSZ-300, 
produces bright to brilliant deposits di- 
rectly from the plating bath. Bright dip- 
ping is not essential. Plated parts stay 
bright and have high resistance to oxi- 
dation and tarnish. Using no special 
equipment, the process is based on use 
of the BSZ-300 Brightener as an additive 
to the regular cyanide solution. Solution 
can be used over broad range of current 
densities and has good tolerance for im- 
purities. It accepts conversion coatings 
and can be soldered. Hanson-Van Winkle- 
Munning Co., Matawan, N. J. 

Circle No, 24, Reader Inquiry Facility, page 187. 


TERMINAL BLOCK 


Add-A-Point terminal blocks have been 
made easier to use by the develop- 
ment of a simplified solderless connector 
which can be used instead of screws. 
New connectors simplify terminal instal- 
lation, save assembly time and assure a 
better connection. They will accommo- 
date standard wire sizes from No. 14 to 
No. 6. Add-A-Point blocks are rated up 
to 60 amp and will operate safely up to 
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MicroMortors 
DYNAMOTORS, WINDSHIELD WIPERS 
and other 
SPECIAL EQUIPMENT 
for 


MILITARY *®&¥€< 
REQUIREMENTS 


Is your problem new and different? Do you 
need a product that suddenly requires high 
volume production ... then check with Red- 
mond. 


Here’s an organization that specializes in 
precision on a mass production basis — an 
active team of 3000 thoroughly trained per- 

tye “ ' ‘ sonnel accustomed to building electrical ro- 
s di- ; cane 
- dip- ba tating products by the millions, year after 


stay year. Here you'll find a capable engineering 
) Oxi- 


val ; re ek ee oe bi Be staff, easy to work with and ready with the 
sia eee ee 
: oa 4 si istescsSaeaa Ras as Sa daicaka SiR aia Si SU: cca right answers. 
itive . Take advantage of Redmond’s experience 
ution . i , g' > 
irrent ”" ie a phone or write today. 
r im- a 
atings 


: [4 MA acy x COMPANY, Inc. 


ye 187. 


REDMOND COMPANY, INC., Owosso, Mich., U.S.A. INDUC- 

TION MOTOR SALES OFFICES: Eastern Area: 420 Lexing- 

, , ; . ton Ave., New York 17, N. Y.; Central Area: Owosso, 

been “ ; m ‘ Michigan; Midwest Area: 332 S. Michigan, Chicago 4, 

_. , = Ill.; Southwest Area: 1330 N. Industrial Blvd., Dallas, 

velop- ‘e ee Re Texas; Western Area: (Redmond Company of Calif., Inc.) 

nector 1260 S. Boyle Ave., Los Angeles 23, Calif. SERIES MOTOR 

crews. t 4 SALES OFFICES: Owosso, Mich. OVERSEAS SALES OFFICES: 

P | ta 420 Lexington Ave., New York 17, N.Y., cable address, 
instal- i REDISINC - NEW YORK. 
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750 volts; higher test voltages can be 


Sensational New NYLON Lacing Cords ikeweencmssmees prmeere 
win approval 
of Big Name’ 


Rs 
Y Fas 





pad 


* names on request 






“Never anything like it before’, say the big companies in the electronics 
field. They’re referring to Heminway & Bartlett’s new fungus-proof Nylon strip and short screws. No through bolts, 
Lacing Cords, specially coated to resist mold and micro-organisms and at long screws or individual barriers are 


the same time retain malleability. used. Wama Co., Industrial Building, 
Baltimore 2, Md. 
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With a tensile strength to suit your particular problem, and a synthetic 
resin finish with a melting point of over 190°, these new cords meet every 
installation requirement. 


We'll be glad to give you complete information, including samples for SPRING COMPUTER 


field testing. No obligation, of course, write Dept. EM Problems of helical spring design are 







THE HEMINWAY & BARTLETT MFG. CO.. 500 Fifth Avenue easily solved with the Calculaide spring 
New York 18, New York. Branches: Chicago, Ill., St. Louis, computer that correlates, in one setting, 
Mo., Cincinnati, Ohio, Charlotte, N. C., Gloversville, N. Y. all the variables in spring design: outside 































diameter of the spring, wire size in diam- 

eter and gage number, number of active 

HEMINWAY FUNGUS - PROOF coiils, material and its torsional modulus 
° G, maximum shear stress, load and total 

& BARTLETT Y Ve deflection. All figures are directly read 


without intermediate computation. The 
stress scale includes the correction for 
non-linear distribution of torsional stresses 
in curved wires. The 11% x 5 in. plastic 
computer has all markings indelibly lami- 
shi tha ik | fs be if Sachse VE NS nated into the body of the plastic. Ameri- 

can Hydromath Corp., 145 W. 57th St., 
2 New York 19. 
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25-Watt 
Type RH-25 REGISTRATION CONTROL 


Model 441-Type 1 photoelectric reg- 
istration control is used to control opera- 
tion of machines used for converting con- 
tinuous materials into individual sheets 
and bags for wrapping and packaging. It 

50-Watt maintains feed of the printed material 
Type RH-50 in correct relationship to the operating 
cycle. Usually such sheets or bags are 













EVERY DESIRABLE CHARACTERISTIC 
@ Smallest in size. 
e@ Sealed in Silicone. 
@ 100% impervious to moisture and salt 2-Watt Type RS-2 









spray. 

@ Complete welded construction from 5-Watt Type RS-5 
terminal to terminal. ye 

@ Temperature coefficient 0.00002% per aes 
degree C. 10-Watt Type RS-10 



















e@ Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 


y 
@ Tolerance .1%, .5%, 1%, 3% and 5%. he py. LO a M 7 
e@ RH Types — Silicone sealed in a die-cast, 


black anodized radiator finned housing 





and mounts on sub-panel for maximum Se te 

heat disipation. RESISTORS 
@ Prompt Delivery. ee a : ss 
e@ Let us quote on your immediate needs. MANUFACTURED IN — a light 
Phone, wire or write George Risk ACCORDANCE TO — - ° ‘ 7s 





ogy dogs Nec alate aaa JAN-R-26A Specifications 


(We also manufacture deposited carbon resistors) Characteristic G' 


sensitive phototube which, upon recog- 
nizing a registration mark, causes the 
control to operate. The control then 
causes the material feed to go faster or 
Vea PRO D T CTS We Per) Tite slower. This unit consists of a scanner 

; . Clee e) and control-amplifier; the scanner being 


a light source and phototube, and having 
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ths snap-action coupler = looks 





good on paper— 


IT LOOKS EVEN 


BETTER IN PPIs 


Snap-Tite, Inc., Union City, Pa., makes this brass 
snap-action hose coupler and describes it as “being 
to hose what a zipper is to clothes.” That’s a good 
description of the fast and ‘simple way this coupler 
snaps together to make a leakproof coupling—even 
under high pressures. For connecting the garden 
hose down through a great variety of industrial hose 
applications, this ingenious coupler is saving time 
and tempers. 




































The logic behind making this coupler of brass is 
based on the properties of this useful, versatile metal. 
Brass, in the form of ANAcoNDA Free Cutting Rods, 
is economical to fabricate by modern screw machine 
methods. At the same time, brass possesses all the 
necessary toughness and strength, needs no finishing 
and, of course, never rusts. Brass gives a product eye- 
appeal, associates it with solid quality—yet asks no 
favors in terms of final costs. 





If your product can profit by these properties, we 
would like to send you a copy of Publication B-28. 
It describes in detail the composition, forms avail- 
able and physical properties of AnaconpA Copper 
Alloys. Just write to The American Brass Company, 
Waterbury 20, Connecticut. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ontario. 
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an armored cable 4 ft long. The control- 
amplifier consists ot four stages: rectifier 
filter stage, voltage regulator, phototube 
amplifier and a thyratron control magnet- 
ic relay stage. A plug-in type relay for 
switching high currents continuously at a 
rapid rate is used. A plug-in relay is used 
so it can be replaced after normal service 
periods. Units come in 110 and 220-volt, 
50 or 60 cycle, 60-watt models. Relay 
contacts will pass 15 amp at 110 volts or 
10 amp at 220 volts. Unit responds to 
light change of 0.001 to 0.10 sec duration. 
Relay contacts close 0.015 sec after 
triggering and the thyratron reset switch 
time minimum is 0.02 sec. S. J. Deitz Co., 
P.O. Box 65, West Englewood, N. J. 
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CERAMIC TERMINALS 


New shapes and sizes of hermetically 
sealed ceramic terminals, illustrated here, 
are now available with higher thermal 
and physical shock resistance. Metallized 
shoulder permits positive hermetic seal- 


a =a 


ing by means of soft solder without de- 
veloping heat strain. There are no rubber 
or plastics gaskets. General Ceramics and 
Steatite Corp., 200 Crows Mill Rd., Keas- 
bey, N. J. 
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SEALED TIME METER 


Running time meters have been her- 
metically sealed to increase their useful 
life approximately five times over that of 
conventional unsealed units. The model 
HE2H automatically and cumulatively 


ga to ™ Comey 


RUNNING TIME METER 


registers to the total operating or idle 
time of any machine or device to which it 
is connected. It can be used to record the 
operating hours of vacuum tubes so they 
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Strike settled at long last — materials 
stock piled for uninterrupted produc- 
tion—orders pouring in with every mail. 
Blow that whistle — pull that switch — 
everything all set for full speed ahead. 
Then . . . the conveyor belt grinds to a 
stop — just like that, so does work. 
What had been a scene of bustling 
activity changes to a rest period. Profits 
geared to machine regularity, slow to a 
loss. The repair crew will find a motor 
breakdown due to failure of insulation 
on the coil leads. In order to save pen- 
nies, a motor manufacturer lost dollars 
in good will. 


"Te right electrical insulation is the 
best insurance for your product — and 
your reputation. This is the reason 
more and more electrical equipment 
manufacturers are turning to BH “649” 
Fiberglas Sleeving and Tubing. 


Available in three grades — A-1, B-1, 
and C-1, BH “649” is a tough, superior 
insulation remarkably abrasion resist- 
ant and permanently flexible. Ic will 
take unusual abuse without loss of its 


Out of the red.....almost 


physical properties, or dielectric 
strength. In fact, often a less expensive 
grade can be used since there is little 
or no loss of dielectric strength in as- 
sembly or product use. 


BH “649” is unaffected in heat tests 
of 425-450°F for 15 minutes, 302°F for 
24 hours, 220-230°F for 1500 hours. 
Can be doubled back upon itself with- 
out cracking at —49°F. 


Crackproof, splitproof, peelproof, fray- 
proof, it will not fog, corrode or sup- 
port combustion, resists moisture, oil 
and ordinary chemicals. 


BH “649” is one of a family of elec- 
trical insulations, each designed to meet 
particular conditions in service. Give 
us a few facts about your requirements 
— product, temperatures, voltages — 
we will gladly furnish samples for 
testing purposes. 


Address Dept. M-11 
Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 








*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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STOCK GEARS 


in a range of 48 to 3 
Tela ic] Me dha) 


MEAL Ay 
available 


Eliminate “high-cost-specials”’ 
by ordering your gears from the 
American Stock Gear catalog. 
Famous for high quality manu- 
facture and dependable perform- 
ance. These good gears are 
carried in stock by good dis- 
tributors. 

This complete line of stock 
gears includes brass,bronze, 
steel, semi-steel, cast iron and 
non-metallic gears of every in- 
dustrial type. 

If you do not know the name 
of the nearest authorized Ameri- 
can Stock Gear Distributor, 
write us. STOCK a 
Be sure to have ASG cata- oS 
log 300 handy for ready |: 
reference . . . If you don’t 
have a 1951 edition—ask for 
a free copy without delay. 


SU 


US UUMeta aL Ue 
Harvey, Illinois 


can be replaced before failure; they can 
be used to record operating times of au- 
tomatic pumps and machines so that serv- 
icing schedules can be maintained, or to 
totalize running times of equipment or 
materials under test. The register is a 
five-digit revolution type indicating in 
tenths of hours through 9999.9. Housing 
is standard 3% in. diameter with recessed 
dial for flush panel mounting. The rear 
element is a drawn cup provided with 
solder type connections. Self-starting, 
synchronous motors with enclosed gear 
trains are available for use on 110 and 
220 volts, 50, 60 or 400 cycles. Two 
types of d-c permanent magnet motors 
are available. The first, Style 1, is a 
conventional non-governed type for either 
6 or 28 volt d-c. It is accurate within 
+10 per cent at rated voltage and at 72 
F. At low temperature it will vary +15 
per cent and will further vary in direct 
proportion to line voltage. Style 2 motor 
has a chronometric governor that main- 
tains an accuracy of +% of 1 per cent, 
within its property range, and will accom- 
modate a 20 per cent variation from 
rated voltage. The R. W. Cramer Co., 
Inc., Centerbrook, Conn. 
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HAND-OPERATED VALVES 


Unitite Valves with new design and 
construction features have been tested 
and found to give maintenance-free oper- 
ation for 10 to 15 million cycles. These 
handoperated valves for air, oil or water 
have chrome-plated stems, neoprene stem 
collars, standard grease fittings at top of 
stems and aluminum-bronze disks. Mount- 
ing styles are standard, column and mani- 


fold. All pipe ports are on one plane on 
standard and column models. Manifold 
mount allows close grouping of several 
valves since all ports are in the mounting 
face of the valve. Unitites are made for 
3 or 4-way operation up to 250 psi in %, 
% and % in. sizes, to 150 psi for 1 in. and 
up to 100 psi for 1% in. Hanna Engineer- 
ing Works, 1765 Elston Ave., Chicago 22. 
Circle No. 30, Reader Inquiry Facility, page 187 


MULTIPLE CONNECTORS 


SA Connectors are a new series of 
multi-contact connectors now available 
in 7, 10, 15 or 18 contacts for rack and 
panel mounting. They were developed 
especially for aircraft and instrument use 
as modifications of Type A connectors. 
Type SA series has reduced overall di- 
mensions without sacrifice of electrical 
features. Monobloc construction provides 


COLD-ROLL 
FORMING 


Up to 80% 
Saving in 
Material Cost 


Of all the methods available for 
cold-shaping flat rolled metal, the 
cold-roll-forming machine offers the 
highest production per man hour 
and the lowest conversion cost. It is 
often a good investment even when 
operated only a few days per month. 


Of still greater importance than con- 
version cost is often the saving of 
weight which may be effected by 
designing light, strong box, tubular 
and other special structurals to take 
the place of hot rolled angles, chan- 
nels, tees, etc. Material savings up 
to 50% are frequently made. 


In press forming of hat shapes to 
make stator rings for jet engines, 
up to 80% of the metal has to be 
cut away and discarded in order to 
obtain one ring. By cold-roll-form- 
ing the profile from strip, cutting 
to length, bending into rings and 
joining ends, this huge scrap loss is 
avoided. Here is another example of 
how a Yoder Cold-Roll-Forming 
production line may save scarce and 
expensive stainless steel, aluminum, 
brass and other metals. In such 
cases, the material savings alone are 
usually many times greater than the 
conversion cost, even for relatively 
small quantities. 


Function, scope and economics as 
well as mechanics of cold-roll-form- 
ing are discussed in Yoder’s 86-page 
illustrated book which will be sent 
on request. Recommendations and 
estimates for the asking. 


THE YODER COMPANY 


5536 Walworth Ave. « Cleveland 2, Ohio, U.S.A. 


Cold-Roll 
FORMING 
MACHINES 
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Nothing to Burn Out 
Nothing to Replace 








An Enclosure 


— Magnetic Circui 
for EVERY APPLICATION 


Use Square D’s Thermal— t Breakers on ALL 
lighting and power circuits for these additional advantages: 
ete Protection: THERMAL element responds to heating effects 
ent and surrounding atmosphere. TOTAL temperature 
fe value. MAGNETIC element responds instantly to 
heavy overloads Or shorts. Both are needed for complete protection. 


Downtime Minimized ° Nothing burns out. No live part 
Can be quickly reset by ANYONE. 


Non-Tamperable » Factory test-tripped 4 
well-intentioned but dangerous home remedies. 


Manual Switching ° Simple mechanism is desi 
under severe service. Contacts are capable of interrup 


More Wiring Space * Compact mechanism pe 


space in SMALL enclosure. 
frame sizes, many ratings and four enclosure types: 


| [| Full Line * Five 
bee AMPERE RANGE 
! ML ML 1 ML 2 ML 3 WL 
oie 225-600 


Compl 
of both load curr 


is limited to 4 $4 
s exposed. 


nd sealed. Guards against 


gned for long life 
ting shorts. 
4 rmits wide gutter 


* 









































ie VOLTS 

~ 250 15-50 70-100 125-225 

600 — 15-50 70-100 125-225 225-600 : ei 
| Weatherproof Explosion-resisting 

in i Write for BULLETIN 600. Square D Company, 6060 Rivard St., Detroit 11, Mich. and Dust-tight t 

|] ASK YOUR ELECTRICAL DISTRIBUTOR FOR SQUARE D PRODUCTS 

i] ; 
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rH ao Te a4: 5 LOS ANGELES 

3 e MEXICO, S- A+ MEXICO CITY, D.F- 
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The York Corporation, after rigid 
factory tests, selected MARCO 
TRI-MOTORS for use in their 
horsepower York Room Air Con- 
ditioners. Delivery was prompt 
and units shown above are now 
equipped with Marco Motors. 


Careful Marco engineering is re- 
sponsible for an electrical design 
that banishes A.C. hum. Accurate 
electronic balancing methods 
assure vibration-free performance. 











| Please send me COMPLETE DATA | 


on a MARCO Motor to fit our requirements 


CeCe eee eee earn eeeeee esse eeeeseeeeeeeeseeeeneeees 


Address 


seeccceercceeeecescessoees 


Cee eeeeneeecerereceseseeseeses 


eeeereereceeeeseeces 


EE iatuicnicsanhenibiiiminin 


Cee eeeeereereceseseeesseceseceseeeeseeeseeeees 


















































Mechanical tolerances are preci- 
sion-held. 


In order to help you obtain the 
best source of power for your 
product, we offer you the experi- 
ence of our complete Engineering 
Services. 


MARCO MOTORS are available 
in 1/100-1/8 HP range; 4 and 
6 pole; 1, 2 and 3 speed... 
Get the facts 
on MARCO MOTORS today. 


Cee ee eee eee eee eee eee eee eee ee eee eee Ee ee eee Eee eeeeeeeeeseeeseseeeee® 


CORPO eee ee eee eee eee OES ES ER EEE EEE EE OEE EEEEEEEEOEEE OSES OSES EE OSES Eee 


Pee eee eeeeneeeeeeeeseseeeeeeeeeeeeeeeeeeeeeeeeeeseeseesereeesseeeeees 


COCO CeO MORO eee eneeeeeereeneeeeseseeseeeeeeee 


Seeeeeereceeeeeerces 


eoeeee 


Ce eeeeeecerececceseceseceeeeseseseses 









minimum creepage paths and reduces 
number of moisture and dust pockets. 
Molded melamine body parts are used 
| for high arc and voltage breakdown re- 
| sistance, and mechanical. strength. Non- 
rotating plug contacts are 
socket 

Both are machined from bar stock, silver 











brass and 


contacts are phosphor bronze. 


plated, and gold plated. Aluminum hoods 
and cable clamps provide support and re- 
lieve cable strain, and can be used on 
either plugs or receptacles. Connectors 
have capacity of 10 amp and have 5300 
volts d-c breakdown between contacts 
at sea level; 1400 volts d-c at 60,000 
feet. Plugs, receptacles and hoods weigh 
the same for each contact model: 7 con- 
tacts, 0.4 oz; 10, 0.5 oz; 15, 0.6 oz, and 
18, 1.0 oz. Winchester Electronics, Inc., 
Glenbrook, Conn. 
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CRAWER SLIDES 


Three-section Cat. No. 364 slide is of 
the progressive action type designed for 
consoles, chassis and racks for electronic 
equipment. The slide locks in both open 
and closed positions and has a quadrant 
to allow tilting to 90 deg. Slides are 


| equipped with ball bearings to give 









vibrationless motion and all parts are 
closely fitted to reduce play and rattle. 
When slides are locked in open position, 
the chassis can be rotated 90 deg to 
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| PERMANENT MAGNET MATERIALS 

| 1SRROSREREESA REESE A RRAEE SSSRERSHAEE ESHER EBARRATE skaseueaseauReateenaeens err eee em nN NeS . 

| * Cast Magnets, Alnico |, Il, Ill, IV, V, VI, XI, X-900 
= | __ * Sintered Magnets, Alnico I, IV, V, VI, X-900, Remalloy* | 
nic  Vicalloy* . Remalloy* (Comol) | 
yen i 
ant | * Cunico * Cunife ¢ Cast Cobalt Magnet Stee! | 
are i : : oe | 
ive ; : : | 

| , HIGH PERMEABILITY MATERIALS | 

TAPE WOUND CORES | 


: *Deltamax +*Supermalloy* -*Permalloy* °4750 «Mumetal 
POWDER MO-PERMALLOY* CORES Pag 
| -PERMENDUR; Cast and Forged 3S ae : 


*Manufactured under license arrangements with WESTERN ELECTRIC COMPANY — 
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TRANSICOIL 


‘ 


j 


CONTROL 


AND (176 
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TRAIN ASSEMBLY 


Y,, best answer to precise, dependable servo operation is the 
Transicoil control motor and gear train combination, either as separate 
matching units or in a single case. Each is built for the other. Together they 
combine to match your specifications exactly—mechanically and electrically. 

Transicoil servo motors are supplied in 2-phase line operation or 
plate-to-plate types for either 60-cycle or 400-cycle use. Output ratings 
range from fractions of a watt to 10 watts. 

Gear assemblies are beautifully miniaturized, built like fine watches 
for negligible backlash, designed to mount the motor and data elements 
and to provide the necessary shaft output. Transicoil gear trains can also 
be supplied separately for use with other control motors. Simply specify 
torque, backlash, stop and other requirements for the next best thing to 
a complete Transicoil motor-gear train combination! 


Other Transicoil precision products 
include induction generators and servo amplifier 


systems, each made to your exact specifications. 


Write for Transicoil Bulletin M 


TRANSICOIL CORPORATION 


107 GRAND STREET, NEW YORK 13, N.Y. 


<~ GEAR 





afford accessibility to all parts. Load 
capacity per pair for these slides is 25 to 
2000 lb, depending on length of slide 
and travel. Grant Pulley & Hardware 
Co., 31-85 Whitestone Parkway, Flushing, 
N. Y. 
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PLASTICS ARMORED TUBE 


Dekoron plastics armored metal tubing 
can now be obtained in square, triangular, 
oval and streamlined shapes in addition 
to the standard round cross section. 
Vinyl or polyethylene coatings are ex- 
truded over seamless, lap-weld or butt- 


PLASTIC ARMOR 


weld tubing in many sizes, colors and 
finishes. Coating will not crack, chip, peel 
or flake and is resistant to salt air, mois- 
ture, oils, acids and alkalies. Tubing is 
free from static electric shock and can 
be given any desired dielectric properties. 
Dekoron Tubing Div., Samuel Moore & 
Co., Mantua, Ohio. 
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VIBRATION ISOLATORS 


New air-damped unit vibration isolators 
covering the load range from 8 to 16 lb 
have been added to the Barrymount line. 
New units are available in series: 780, 
896, 780R and 896R. The two 896 series 
have center studs that are 5/32 in. longer 
than the corresponding units in the 780 
series and can be attached directly to 
the equipment instead of requiring dim- 
ples at the mounting holes. The R series 


SNUBBER r— ORIFICE 
RING -——~ 


AIR- DAMPING 
CHAMBER ——~I i » LOAD - BEARING 
~ =) we 


\ —— SPRING 


units are ruggedized to withstand severe 
shocks. They are tested to meet shock re- 
quirements of Specification AN-E-19 for 
the equipment sizes listed in JAN-C- 
172C. The Barry Corp., 700 Pleasant St., 
Watertown 72, Mass. 
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HALF-WAVE RECTIFIER 


The new 3B28 is a xenon-filled, half- 
wave rectifier tube of the coated-filament 
type designed for an ambient-temperature 
operating range of —75 to 90 C, low 
voltage drop and rugged construction. 
The tube can be used under conditions of 
severe vibration and there are no restric- 
tions on mounting position. The 3B28 
is rated at (1) a peak inverse anode volt- 
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provide tight, compact 
insulation for 
VRREGULAR surfaces 


The perfect insulation . . . . which provides e Agent in all 
the desired electrical characteristics, high resistance principal cities 
to moisture, acids, alkalis and lubricating oil . . . . for 

irregular surfaces of transformer windings, bus bars 

and terminals, cable ends, conductor splicing, etc. Vartex 

Varnished Tapes comply with N.E.M.A. requirements. Technical 

literature available on request. 


i ilabeaih a aCe 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth 
Varnished Cambric Tapes 
Varnished Duck 


Silicone Varnished Fiberglas 
Silicone Rubber Fiberglas 
referers) | Silicone Varnish & Rubber Asbestos 





Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of | Synthetic Resinous Tapes 
Varnished Silk Substitute these other | Polyethylene, Sheets & Tapes 


Cable Wrapping Tapes quality products ‘“Varslot’” Combination Slot Insulation 


= 
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NORTH 
Single-Motion 
step-switches 
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Actuated by double-coil pawl-and-ratchet relays, North single- 
motion step-switches are available in several styles adaptable to 
a variety of pulsing or step-contacting. They are capable of 
speeds up to 50 steps per second under free-running conditions 
or 30 steps pulsing. 

Standard types have 20 to 25 steps per half revolution, with 
a choice of three banks or four banks of contacts. Double-end 
wipers may be arranged with brush leads to connect outside 
circuits through the banked contacts. In the four-bank types an 
alternate arrangement of double-end wipers provides for short- 
ing pairs of banked contacts. This allows 50 separate circuits to 
be handled in 25 steps of two circuits per step, or any variation 
that special wiring may provide. Standard coils designed for 
48 V. DC, have combined resistance of 120 ohms, wound in 
series, Other combinations available. 


NORTH ALSO MAKES A FULL LINE OF 
RELAYS. ASK FOR COMPLETE CATALOG 
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ANUFACTURING COMPANY 


1432M South Market Street, Galion, Ohio. 




























age of 10,000 volts and an average anode 
current of 0.25 amp, or (2) a peak inverse 
anode voltage of 5000 volts and an aver- 
age anode current of 0.5 amp. In single- 
phase full-wave service, two of these 
tubes will provide a d-c output of 1 amp 











at 1600 volts to the filter when the peak 
inverse anode voltage is limited to 5000 
volts, or 0.5 amp at 3200 volts when the 
peak inverse voltage is 10,000 volts. Com- 
mercial Engineering Section 411R, Tube 
Dept., Radio Corporation of America, 
Harrison, N. J. 
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MINIATURE POTENTIOMETER 


New miniaturized variable resistors, 65 
Series, are rated at % watt for continuous 
operation at 70 C; derated to 0 watts at 
150 C. Maximum voltage rating across 
end terminals is 350 volts. Humidity char- 
acteristics are such that temporary re- 





sistance change does not exceed 10 per 
cent, in accordance with JAN-R-94 Char- 
acteristic T. Leakage resistance is not 
less than 100 megohms. Temporary 
change in resistance values of 5 per cent 
are noted after % hour periods in either 
cold box or oven. These resistors have 
a resistance change not exceeding 10 per 
cent after 25,000 rotations at a speed not 
exceeding 1000 per hour. Chicago Tele- 
phone Supply Corp., Elkhart, Ind. 
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SAFETY CLUTCHES 


Automatic safety clutches with shut-off 
are made in eight sizes with four differ- 
ent housings. Coupling, type CL, for 
connection between driving and driven 
shafts; extended hub, type EL, that pro- 
vides for mounting of gears, sprockets, 
sheaves and pulleys on the clutch; de- 
mountable hub, type DHL, used where 
necessary to periodically replace clutch- 
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STANDARD AND 


HEAVY DUTY 


INVERTERS 


as ase iat 
cy) rseRTee é @ 


For Inverting D.C. to A.C. 


Specially Designed for operating A. C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D. C. Voltages in Vehi- 
cles, Ships, Trains, Planes and 

in D. C. Districts. 


“A” Battery Eliminator, DC-AC Inverters 
Auto Radio Vibrators 


Quality Products Since 1951 


SAINT PAUL 1. MINNESOTA-U.S.A 


; mounted unit, and integral, type IL, that 
‘is built into sprockets, gears, pulleys, 
flywheels and sheaves. Operating princi- 
ples of each type are the same—basically, 
a friction-cone clutch. The automatic 
shut-off is actuated by a traverse nut 
that normally is in the central position. 
On overload, this nut turns, relative to a 
threaded section, and moves to right or 
left tripping a limit switch. Traverse nut 
automatically re-centers itself when nor- 
mal operation resumes. Capacity range, 
at 100 rpm, for this line is from 0.22 
to 143.4 hp. Flaton Machine Works, 7829 
S. Broadway, St. Louis 11, Mo. 
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LOCKING DOWEL PIN 


Lok Dowels are precision grooved pins 
that provide a simple method for estab- 
lishing and retaining accurate alignment 
between component parts of any mechan- 
ical device. Standard pins are made of 
cold drawn steel, centerless ground and 
polished. Four parallel grooves impressed 
along half the length of the pin displace 
a determined amount of metal to each 
side of the groove. No metal is removed. 


| When the pin is forced into a hole, the 
| crests of the eight flutes are substantially 


| forced back into the grooves, but the 
metal resiliency sets up out-ward radial 
forces that effectively lock the pin in 
place. Installation is simple, and once 
the end is anchored it will not slip or drop 
| out because of shock or vibration. Driv- 
| Lok Pin Co., 725 Chauncey St., Syca- 
more, IIl. 

Circle No. 38, Reader Inquiry Facility, page 187 


PHASING POTENTIOMETER 


New C-200 series external phasing po- 
tentiometer is a precision type designed 
for instrument, computer and military 
applications. Units are available singly 
or ganged to any number, and maintain 


| the same degree of mechanical and electri- 
cal accuracy in any combination of both 
linear and non-linear resistance windings. 
Clamping ring method of ganging permits 
accurate external phasing” of individual 
units at any angle when circuit elements 
are changed. Individual sections are easily 
changed. Taps can be furnished at any 
specified points on the winding within 





ULANET RUGGEDLY DESIGNED 


Miniature 


THERMAL TIMERS 


Provide timing ranges of 
2 seconds to 3 minutes 


% These miniature units actually require 


su 


a space less than 154” x 5% 


su 


x 4", yet 
the sturdy design contributes to long life. 


A Steatite base provides dimensional 
stability while mounting is accomplished 
thru a Bakelite bracket which furnishes 
complete insulation as well as elimination 
of pressure on the ceramic member. Elec- 
trolytic silver contacts insure best con- 
ductivity and longer operation. Stable ad- 
justment is provided for by the clinch- 
type bracket which holds the adjustment 
screw. Contact rating is 100 watts 115-230 
volts ac. 

Of course the Ulanet line includes many 
other Timing and Thermostat units. Why 
not investigate the vast line of miniature 
and sub-miniature designs available. State 
application or requirements when writing. 


GEORGE ULANET 
COMPANY 


418 MARKET STREET 
NEWARK 5, NEW JERSEY 


If your problem is Heat Control 
your solution is Ulanet— 
Precision Thermostats & Thermal Timers 
Exclusively Since 1931 


ELECTRIC HEAT CONTROL 
ENGINEERS 
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Nothing equals the importance of the man on the other end of an 





i Ss AN order for Taylor Laminated Plastics— you! Because the degree of your 
i- satisfaction is the key to our future business success. And, we know it! 
it That’s why we have always made it a policy to give you the kind of 


So the next time you have a problem—any problem—involving 


» A service you want. That’s why we take more than a personal interest in 
iM every order that comes into the Taylor plant, whether large or small. 
ly 


laminated plastics, and want to be sure of getting top-flight results, 


a PART oe F think of the plus-values of Taylor Full-Line Service. 
- From one supply source you can get Taylor Vulcanized Fibre, Phenol 
r TAYLOR Fibre, and Special Laminates in a wide variety of grades—in sheets, 


tubes, rods, strips and coils. You'll find a dependable source of 
supply for precision-made parts fabricated to your exact specifica- 

- F U i L ” L ' | E S E RV i Cc E tions. You'll find engineering assistance too, and most important, 
our personal interest in your laminated plastics problem. 


iers 


Here is the Taylor 62-page catalog. 
It contains specifications and 
description of Taylor Laminated 


TAYLOR FIBRE CO. 


NORRISTOWN, PENNSYLVANIA 


Plastics. See for yourself how you 
can make your product or part 
better with the use of these 
plus-value materials. 

Write today for Catalog EM11. 


LA VERNE, CALIFORNIA 


OFFICES IN PRINCIPAL CITIES 
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Over 
17,000 copies now 
in use! 


THE RELAY 
DATA 
YOU NEED... 


at your Fingertips! 


This famous 640-page Struthers-Dunn RELAY ENGI- 
NEERING HANDBOOK answers your questions about relays 
—explains fundamental types—tells what types to use 
for specific applications—serves as a comprehensive guide 
to relay circuits, relay selection, application, use and 
maintenance. Contains over 1100 illustrations. Limp 
bound in convenient pocket size. Price $3 per copy. 


STRUTHERS 


\ I 


STRUTHERS-DUNN, Inc., 150 N. 13th St., Philadelphia 7, Pa. 
BALTIMORE « BOSTON « BUFFALO + CHARLOTTE * CHICAGO » CINCINNATI 
CLEVELAND « DALLAS + DETROIT « KANSAS CITY « LOS ANGELES 
MINNEAPOLIS « MONTREAL ¢ NEW ORLEANS « NEW YORK « PITTSBURGH 
ST. LOUIS * SAN FRANCISCO « SEATTLE * SYRACUSE »« TORONTO 


+% deg. Mechanical rotation is 360 deg 
continuous and electrical rotation is 320 
+1 deg. Resistance range is 10 to 200,000 
ohms +1 per cent. Linearity accuracy is 
up to +0.25 per cent. Contacts are gold 
or platinum alloy. The potentiometer is 
rated at 4 watts. Shafts are stainless steel, 
and torque is 1 oz-in. per section. The 
unit is 2 in. OD and 1 in. high; weighs 
5 oz with clamping ring. Industrial Div., 
DeJur-Amsco Corp., 45-01 Northern 
Blvd., Long Island City, N. Y. 
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HOT WATER THERMOSTAT 


Main feature of the new Model W sur- 
face type electric water heater thermo- 
stat is its constant pressure’ contact 
mechanism that maintains full contact 
pressure up to the instant of contact 
opening. This assures a fast break, re- 


5000w 240V AC 
2500 Ww 12O0VAC 


duces arcing to a minimum and length- 
ens contact life. It is designed so the bi- 
metal element moves in the opposite 
direction of contact movement. Simplified 
mounting brackets allow the thermostat 
to be mounted either to heating element 
screws or to the tank side. Mounting 
stresses are taken by the metal base; not 
the plastic case. Safety features include 
terminal blocks extended % in. above 
terminals and electrical spacings in ex- 
cess of Underwriter minimums. Overall 
dimensions are 28x18x 14 in. Wilco- 
lator Co., 1001 Newark Ave., Elizabeth, 
N. J. 
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SELF-HOLDING PRODS 
Type H_ heavy-duty test prods and 
leads are provided with large self-hold- 
ing points that are needle-sharp for 


KLIPZON 
t y pais 


ie 


at 


piercing insulation, fungus and wrap- 
pings, and will maintain good electrical 
contact until removed. They are for 
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ALSIMAG 


Engineers choose AlSiMag ceramics because: 


1. Power, packed into a small unit, generates heat. In mini- 
ature sets, AlSiMag ceramics give perfect performance, 
maintain their high dielectric strength and low dielectric 
loss at maximum temperature. 


2. Low coefficient of expansion helps maintain alignment. 


3. They are dimensionally accurate and strong, though small. 


4. Specific requirements of different components can be met. © AlSiMag ceramics have been thoroughly tested and 
proven in sockets, switches, terminals, resistors, coil forms, 


a. Steatite compositions such as AlSiMag 35 (JAN-L3), capacitors, envelopes and delay units in miniature circuits. 
196 (JAN-L4) or 228 (JAN-L4) for insulators. 


AlSiMag ceramics have shared in the miniaturization pro- 
gram since its earliest days and played a part in its great 
advances. Thus, this is not a new and untried material, It 
¢. Forsterite compositions such as AlSiMag 243 (JAN- - has proven its superiority in countless electronic applications 
L5) for miniature tube envelopes. over a long period of years. The experience gained in filty 
d. Metal-ceramic combinations which are accurately ._ years of specialization in technical ceramics and in miniature 
made and free from strains. sets since their inception is available to you on request. 


b. AlSiMag compositions of steatite or zircon for her- 
metic seals. 


SOTH YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 * CHICAGO, 228 North LaSalle St., Central 6-1721 
PHIA, 1649 North Broad S$t., Stevenson 4-2823 ° LOS ANGELES, 232 South Hill St., Mutual 9076 
AND, 1374 Massachusetts Ave., Cambridge, Mass., Kirkland 7-4498 ©* ST, LOUIS, 1123 Washington Ave., Garfield 4959 





miniature Sip ring and 
commutator assemblies 


© 6 INSULATED 
CONTACT RINGS 
© RING WIDTH .030” 
© BARRIER WIDTH .015” 
© RING DIAMETER .045” 
© WEIGHT 5.5 GRAINS 
(1/80 OUNCE) 
© RINGS 60-70 BRINELL 
FINE SILVER 
© TARNISH RESISTANT, 
FRICTION MINIMIZING 
SURFACE DEPOSITS 
© 1000 VOLT Hi-POoT = \ 
BETWEEN RINGS © 
© COLOR CODED LEADS 


TESTED AT 
12,000 RPM 


SILVER ON 
ONE PIECE 


8 FLAT RINGS 
WITHIN 
349" RADIUS 


*PATENTS PENDING 


ELECTRO TEC 


SO. HACKENSACK 


PROBLEM: ULTRA MINIATURIZATION — Design 
and mass produce an extremely miniaturized slip 
ring assembly. Reduce diameter of rings to absolute 
minimum to lessen torque friction. Maintain micro- 
tolerances; eliminate accumulated errors common 
to “assembled” slip rings. 


SOLUTION: ELECTRO TEC EXCLUSIVE* METHOD 
of unitized, one piece construction provided a 
prompt, economical solution to this problem. Final 
design was even smaller than was originally speci- 
fied and tolerances were held to closer limits. 


Same Exclusive* One-Piece Construction Used in 
All Electro Tec Assemblies 


Diameter of Electro Tec assemblies range from 
.045” to 24” cylindrical or flat. Cross sections of the 
rings may range from .005” to .060” or more. Rings 
are polished to a jewel-like finish ...can be held to 
four micro-inches or better. Regardless of size, the 
same exclusive Electro Tec manufacturing tech- 
nique is used to guarantee precise concentricity, 
higher dielectric strength, longer life and closer 
tolerances. 


WRITE FOR LITERATURE! baat a 


A completely illustrated, four page folder slip ring Pesta tas 
contains full information on Electro Tec poh eee sien > 
Miniature Slip Rings and Commutators. 

Describes the Exclusive* method of con- 

struction that has made Electro Tec the 

leading supplier to America’s major in- © 

strument manufacturers. Send for your 

free copy today on company letterhead. 


CORPORATION 


NEW JERSEY 


PRODUCTS OF PRECISION CRAFTSMANSHIP 


BY A NEW AND REVOLUTIONARY PROCESS 


clipping to conductors up to No. 4 B & 
S. Insulating sleeves on shank of test 
points prevent accidental shorting to 
nearby wires. Flexible leads have spade 
terminals for convenient connection to 
instruments. Leads are 4 ft long and 
comprise 16 strands of No. 30 B & § 
copper, with lacquered polyethylene- 
rayon insulation. Prod test points can be 
unscrewed from plastic handle. United 
Technical Laboratories, Morristown, N. J. 
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COIL WINDER 


Model 112 bobbin winder has been 
redesigned so instant return of winding 
arm to start position is accomplished by a 
split traverse nut. Accurate coil widths 
are assured by a positive control revers- 
ing gear box. All working surfaces are 
now hardened and ground to reduce wear 
and maintenance. The coiler winds all 
types of random wound bobbin coils, 
solenoids and repeater coils. Standard 
spool and tension equipment handles wire 
gages 24 to 44 and spools up to 6 in. 


diameter. Optional equipment is avail- 
able for wire gages 18 to 24. One en- 
closed gearing set-up is standard. Com- 
pound idlers and additional gear sizes 
are available. Coiler takes a %-hp motor 
with foot-operated speed control. Stand- 
ard counter registers % to 2500 turns. 
Coils are wound at speeds to 7000 rpm. 
Motor and winder are mounted on a wood 
base for portability; dimensions of the 
winder are 28 x 20 x 14 in. Geo. Stevens 
Co., Inc., Pulaski Rd. at Peterson, Chi- 
cago 30. 

Circle No. 42, Reader Inquiry Facility, page 187 


SPEED REDUCERS 


The new single reduction Torque-Arm 
speed reducers supplement the line of 
double reduction reducers. The unit 
comprises a reducer with a fixed ratio 
driven by a motor through a V-belt drive. 
The unit is mounted on the shaft to be 
driven; this shaft passing entirely through 
the sleeve. The reducer is held in place 
by two steel locking collars. Bushings 
keyed to the sleeve adapt it to the shaft 
size. A torque arm anchors the reducer 
and provides quick adjustment with a 
turnbuckle. No sliding motor base or 
flexible coupling is needed. The reducer 
consists of a single train of helical steel 
gears. All shafts are supported by ball 
bearings, and seals protect the entire unit. 
A change of speed can be attained by 
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CONTAINS A VOLUME 
OF INFORMATION IN A 
POCKET-SIZED BOOK 


Economies in Ordering 
General Machining Tips 
i: Turning 

Drilling 
pocket 0° Tapping and Threading 
Punching 
Shearing 
Sawing and Cut-Off 
Milling and Planing 
Forming and Drawing 
Screw Machine Operations 
Finishing 
Marking 
Tables and Measurements 
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» CONSERVE PLASTIC —s TT Loe 


> SPEED FABRICATION a. ee 














This NEW ‘Pocket Book on Fabricating C-D Plastics’ rules to follow, tooling recommendations, feeds and 
places at your fingertips a wealth of practical, easy- speeds. Put to use in your plant, it will help you get the 
to-use information that can help you conserve plastics most from every rod, sheet and tube of plastic you use. 
... speed assembly . . . lower fabrication costs . . . get Write today for your copy. A note on your com- 
more production from every man working with plastics. pany letterhead, giving your title, will bring your 

Written by men who understand your problems, it is free copy of the ‘Pocket Book on Fabricating C-D 
filled with valuable tips and suggestions on general Plastics.'’ No obligation, of course. 


& 


DILECTO (Laminated Thermosetting Plastic) 
jucing bette, Prog CELORON (Molded High-Strength Plastic) 
<0 Ue DIAMOND FIBRE (Vulcanized Fibre) 
fs VULCOID (Resin Impregnated Fibre) 
MICABOND (Bonded Mica Splittings) 


Your partner 6 ® 


DE-6-51 


BRANCH OFFICES: NEW YORK 17 e¢ CLEVELAND 14 ¢ CHICAGO 11 e¢ SPARTANBURG,S.C. «¢ SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTOS 












. - . 
| yontinental Lamond a oom), 
Established 1895. . Manufacturers of Laminated Plastics since 191I—NEWARK 13 « DELAWARE 
salt ett toasted ccs Rat eR ie 
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lf what you make 
gets HOT or COLDItL 


or BOTH— 


you can SAVE 


by using SILICONE 
SEALS - GASKETS 


DIAPHRAGMS 


Silastic (white) stays soft and flexible after 
90 days of accelerated aging at 300°F A 
high grade synthetic organic rubber loses 
almost all of its flexibility and becomes 
brittle after 3 days at 300°F 


Heres how you save - 


Although the first cost of silicone seals, 
gaskets and diaphragms is slightly higher 
than similar parts made of organic rubber, 
the use of silicone simplifies design and 
reduces production costs so much that the 
price of the material is negligible. 


No other rubber-like material can do the job 
that silicone can do. Were you to try such 
substitutes, maintenance and repair costs on 
your product or equipment would be far, far 
greater than the extra original cost of sili- 
cone. For a few hundred dollars, you can 
save thousands of dollars. 


No matter what it is you make—from whipped 
cream dispensers to jet planes, you can save 
money by using H. O. Canfield seals, gaskets 
and diaphragms made of silicone. Silicone is 
the only elastomer that is undamaged by 
extremes of temperature. Silicone will remain | 
soft and pliable at temperatures ranging from | 
minus 100°F. to + 500°F. 


129 HOUSATONIC AVENUE * BRIDGEPORT 1, CONNECTICUT 
Principle Offices 
Houston + Chicago + Detroit - Hartford - New York + Los Angeles + Seattle | 


WE CAN FABRICATE ANY 
SILICONE FORM YOU NEED 


The H. O. Canfield Company has been 
fabricating thousands of different shapes 
and forms from rubber for over half a 
century. We have complete facilities for 
molding, extruding, and die cutting. 


Send for Silastic Facts, a 16 page booklet 
containing complete information regard- 
ing the fabrication of Silicone. 


182 


H. O. Canfield Company, Dept. E 


129 Housatonic Avenue, Bridgeport 1, Connecticut 


Please send me Silastic Facts. | want more infor- 
mation about the uses of Silicone. 


Nome___ 


Position__ 


Company 


Oi cenecseatnientityennirmrremmremaintinmamenninmmmmmeaniatitnie 


changing one of the sheaves in the drive. 
When it is desired to prevent reversal of 
rotation, a backstop consisting of an 
over-running clutch can be applied. Four 


sizes of reducer give output speeds from 
115 to 330 rpm, with capacities to 27 hp. 
Dodge Manufacturing Corp., 300 Union 
St., Mishawaka, Ind. 


Circle No. 43, Reader Inquiry Facility, page 187. 


REPRODUCING PAPER 


Kodagraph Repro-Negative paper is a 
recent development that produces black- 
on-white photographic intermediates di- 
rectly from blueprints and other negative 
originals without darkroom handling or 
special reproduction equipment. The 
new paper can be exposed on standard 
drawing reproduction equipment and 
processed with standard photographic 
chemicals. In these respects it is sim- 
ilar to Kodagraph Autopositive paper, a 
direct-to-positive reproduction material. 
Using both papers, it is possible to 
standardize on positive photographic 
intermediates regardless of the type of 
original. Eastman Kodak Co., 343 State 
St., Rochester 4, N. Y. 
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FLEXIBLE MOUNTINGS 


The 7001 Series Met-L-Flex mounts 
have non-linear spring rates that main- 
tain approximately constant vertical reso- 
nant frequency, about 550 cpm, through- 
out each load range. The axial-lateral 
stiffness ratio is about 4 to 1. Because 


of the non-linear characteristic, the units 
provide at least two-to-one load range 
without excessive deflection. An auxiliary 
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The outstanding qualities of Mystik Self-Stik 
Labels are due to the heavy saturation of 
rubber in the base stock and the strongly 
bonded rubber adhesive, providing strength, 
flexibility, toughness, strong adhesion and 
ease of handling. Let us suggest a Mystik 
Self-Stik Label to solve one of your hand 
labeling problems. Write for full information 
and samples. Chicago Show Printing Co., 
. 2628 N. Kildare, Chicago 39; 400 Madison 
units Ave., New York. 
ange 
liary 
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FOR PRECISION GLASS PARTS: -- 
oR P 10 SS S 


Flat, Bent, or Convex Shapes of heat-treated or tempered 


glass are our specialty. All parts are manufactured from flat 
glass—to your specification. 


Whether you have a problem involving glass parts for a 
commercial product or one based on rigid military specifica- 
tion, we are qualified to help you. 


Heat-treated, tempered or hardened glass parts for: 


Clock & Timer Crystals Light Lenses 

Oven Doors Dials & Name Plates 
Radar Equipment Television Equipment 
Aircraft Accessories Instruments 
Photographic Equipment Medical Equipment 


Special Shapes for Instruments, Gauges, Household 
and Industrial Appliances; also Ceramic Printed Dials and Name Plates 


There is an EAGLE 


TIMER 





cushion provides resilient secondary sup- 
port for temporary overloads, such as 
occur in airborne installations. Because 
of all-metal construction, units have tem- 
perature range from —90 C to 175 C 
Each unit weighs about 1% oz. Five dif- 
ferent sizes handle loads from % to 10 lb. 
Robinson Aviation, Inc., Teterboro, N. J. 
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FREQUENCY COMPUTER 


Problems involving frequency, induct- 
ance and capacity are quickly solved with 
the Calculaide frequency computer that 
correlates, in one setting, the natural 
frequency and wave length of a circuit 
comprising a coil and condenser with the 
physical dimensions of the coil and ca- 
pacity of the condenser known. All 
answers are given at a single set- 
ting which simplifies resonant circuit 


calculations. Inductance values can be 
determined for widely varying physical 
dimensions of coils. The range covers 
frequencies from 400 kc to 150 me and 
wave lengths from 2 to 600 meters. It 
handles capacitors between 3 and 1000 
microhenrys. The device performs cal- 
culations with coils of % to 5% in. 
diameter, % to 10 in. length, 2 to 150 
turns per inch, of No. 10 to No. 35 gage 
wire, whether enameled, single or double 
silk covered, or single or double cotton 
covered. All scales are on one side of the 
computer, and all markings are indelibly 
heat-sealed into the body of the plas- 
tic. American Hydromath Corp., 145 
W. 57th St., New York 19. 
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TANDEM CONNECTORS 


Developed primarily for use on electric 
analog computors, new CS tandem-type 
connectors are adaptable to a-c network 


analysers. Having low resistance and ca- 
pacitance, the connectors can be used to 
quickly set up various circuits. The single 


ELECTRICAL MANUFACTURING 














ict- 
vith 
hat 
ural 
cuit 
the 
ca- 
All 
set- 
cuit 


n be 
sical 
vers 

and 


1000 

cal- 
» in. 

150 
gage 
uble 
otton 
f the 
‘libly 
plas- 

145 


> 187 


sctric 
-type 
work 


d ca- 
ed to 


single 


RING 


FOR EXCEPTIONAL HEAT STABILITY... 


Rome Glass Insulated Magnet Wire! 
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SQUARE 





RECTANGULAR 


Whether for large 
or small equip- 
ment you will find 
in Rome Magnet 
Wire the answer 
to dependable 
performance. It is 
quality controlled 
from “‘copper bar 
to finished wire,"’ 


Power ratings of motors, generators and transformers can be stepped up con- 
siderably when wound with Rome Glass Insulated Magnet Wire. Rated as Class 
B insulation, glass saves space, has higher dielectric strength, provides longer 
service life at higher temperatures, is resistant to moisture and corrosive acids. 

A new Rome Cable development is Silicone Treated Glass Magnet Wire. 
Providing exceptionally high heat stability, this insulation is conservatively 
rated at 175° C. (347° F.) and under proper conditions will give long service at 
temperatures up to 200°C. (392° F.) Intermittent operation at even higher tem- 
peratures is also feasible. “Silicone Treated” adds to the well-known character- 
istics of glass, the advantages of extreme heat resistance. 

Available in round, square and rectangular, Rome Magnet Wire can also 
be supplied with insulations of cotton, paper and asbestos. Mail the catalog 
coupon below and see why leading manufacturers specify Rome Magnet Wire. 





Copper wire mill products are a Controlled Material under 
N.P.A. Controlled Materials Plan. USE YOUR CMP ALLOTMENT. 


ROME CABLE CORP., Dept. EM- 11, Rome, N. Y. 


Send me the new Rome Magnet Wire Catalog. ed © Er Ss € A 5 a iS at Chey : 

Mage SoG 

& 

ROME - NEW YORK 
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en to say 


“OUR LINE IS DOWN" 


Get Them From 


SPECIALS ¢ SEMS + THREAD CUTTERS 
AIRCRAFT © PHILLIPS HEAD SCREWS 
HEX HEAD SHEET METAL SCREWS 


In All Cold-Heading Materials 


Camcar’s business is supply! 

We do make all kinds of special metal parts, fasteners and screws — of steel, 
brass, bronze, aluminum, stainless and all cold-heading materials — tested for 
strength, ductility, non-corrosion and practically all conditions necessary to 
give you service, cost and quality advantages. 

But if you don't have these parts when you need them for assembly, none of 
these advantages will be important to you. 

That's why we say, “Consider Supply First". Hundreds of Camcar Specialists 
are working every day for this one purpose...to keep assembly lines open 
... to demonstrate to you that there’s never a need to say, “Our Line ls Down”. 


When you need Fasteners or Special Parts . . . 


Telephone 5-9451 or Teletype RK-53 


ATTICAR screw & mec. corp. 


‘602 Eighteenth Avenue, Rockford, Illinois 


YOU'LL HEAR 
THIS NAME 


large silver-plated brass contact has a 
diameter of % in. The receptacle has 
two socket contacts in tandem that are 
insulated from each other. Shells are con- 
structed of aluminum alloy with phenolic 
insulators. Connectors take No. 12 B&S 
wire, and have a minimum flashover of 
2300 volts and a maximum of 35 amp. 
Cannon Electric Co. Dept. 4118—P.O. 
Box 75, Lincoln Heights Station, Los 
Angeles 31. 
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SERVO MOTORS 


New line of low-inertia servo motors 
has high-voltage control windings to 
avoid the need for transformers in servo 
amplifier applications. Since transformers 
are inherently heavy and large, both 
weight and space savings result from 


this design. These servo motors are avail- 
able in %, 1%, 5 and 10 watt sizes and 
have close-couple windings for feedback 
purposes. Ford Instrument Co., 31-10 
Thomson Ave., Long Island City, N.Y. 


~ 
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VITREOUS CAPACITORS 


New Type 49 monolithic capacitor has 
the same electrical characteristics as the 
standard Vitramon capacitors; made of 
fine silver electrodes immersed in porce- 
lain that forms not only the dielectric, 
but also the impervious block that in- 
sulates the structure. Outstanding prop- 
erties of these capacitors are low loss at 
all frequencies, low noise,” retrace of 


of temperature characteristic, 120 + 5 
ppm/deg C temperature coefficient, and 
an operating range between -—55 C and 
200 C. New Type 49 is shown at right in 
illustration, along with other standard 
sizes. New unit has an overall length of 
0.4 in. and a maximum section dimension 
of 0.2 in., being equivalent in size to a 
JAN C-20 capacitor. New capacitor is 
available up to 51 mmf at 500 volts and 
(Continued on page 192) 
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Our six plants produce sleeve bearings in all designs 
and sizes; cast bronze bushings; rolled split-type bush- 
ings; bi-metallic rolled bushings; washers; spacer tubes; 
precision bronze parts and bronze bars. 


Since 1899 


heir controlled alloy quality and grain structure mean 

uniformity and strength, so that a thin-wall Federal- 

Mogul rolled split-type bushing can be specified without 
sacrifice of strength and can save materials, time and labor. 
Large production, in many varieties for hundreds of uses, can 
mean savings for your application. Quality control assures 
precision and meeting desired performance standards. We pro- 
duce in a great range of lengths, diameters and alloys. Oil holes, 
formed oil grooves, slots, cut-outs, standard or special seams 
can be specified. For heavy duty, high precision and intricate 
shapes we manufacture a wide range of cast bushings to almost 
all bronze specifications. Ask your Federal-Mogul representa- 
tive, or write: 


FEDERAL-MOGUL CORPORATION - 11063 SHOEMAKER, DETROIT 13, MICH. 
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SHADED-POLE INDUCTION 


motors 


1/50th to 1/500th H. P. 


Enclosed self-aligning 


oil-less sleeve bearings 
Internal cooling fans 
Insulated connecting leads 


| a Well insulated covered 
‘MODEL € Poe coils 
2-pole . . .1/250th to 1/500th H. P. 
Symmetrical electrical 


and mechanical design 
Precision construction 


Trouble-free and quiet 
operation 


These famous Smooth Power Small Motors meet 
every requirement for dependable, trouble-free 
performance. Write today for complete informa- 
tion, specifications and quantity price quotations. 


THE GENERAL INDUSTRIES co. 
DEPARTMENT D ec ELYRIA, OHIO 


(Continued from page 186) 
to 110 mmf at 250 volts d-c working 
voltage, and carries a permanent six- 
band color code. Vitramon, Inc., Stepney, 
Conn. 
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COMPACT SWITCHES 


All Daven switches are now made in 
accordance with applicable JAN and MIL 
specifications. They feature silver alloy 
contacts and slip rings; “knee-action” 
rotor; positive roller-type detent action 
that does not add to the depth of the 


unit, and switch stops that are inde- 
pendent of rotors. Special switches are 
now available for high-speed work such 
as telemetering and other military appli- 
cations, with various ratios of on-off time 
and angular spacing of live contacts. Be- 
cause of expanded facilities, delivery of 
standard model switches is improved. The 
Daven Co., 191 Central Ave., Newark 
4,N. J. 
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HIGH-FREQUENCY FILTER 


A new type power line filter, Tobe 
1457-1, capable of passing 100 amp and 
having high attenuation in the VHF, 
UHF and radar frequencies has recently 
been developed. Attenuation ranges from 
75 db at 2mc to 50 db at 22 mc. The 


gee a 


ATTENUATION IN DECIBELS 
eR 


fRFOUENCY WW MEGACYOLES 


filter has an overall length of 10%g¢ in. 
and a diameter of % in. It can be inserted 
in a 110-, 220- or 440-volt a-c or d-c 
line for applications such as radio trans- 
mitters, diathermy equipment, high fre- 
quency television transmitters and X-ray 
machines. Filterette Div., Tobe Deutsch- 
mann Corp., Norwood Mass. 
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RUSTPROOF SURFACE 


Moving parts made of iron and steel 
get two-fold protection from a chemical 
treatment known as Rustshield 2. It is a 
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Harry M. Neben, Chief, Electrical 


dds ba bo Testing Laboratory 


RECOMMENDS =a 


Model 303 
VACUUM TUBE VOLT-OHMMETER 


Says Harry M. Neben: “I understand the 303 was developed 
to be of particular use to television service men for aligning sets in the field— 
so it’s designed to perform a lot of test functions and is compact and easy to 
carry around. These same features make it quite a valuable laboratory and 
production tool here at Amphenol.” 








In the photo, Mr. Neben is using the Simpson 303 in conjunction with an 
Amphenol test fixture to measure insulation resistance between one wire 
and all other wires of a cable assembly. 


SPECIFICATIONS 
DC VOLTAGE: Ronges 1.2, 12, 60, 300, 1200 






GALVANOMETER: Zero center for FM discriminator 


















(30,000 with Accessory High Voltage Probe). alignment and other galvanometer applications. 
Input Resistance 10 megohms for all ranges. R. F. VOLTAGE: (Signal tracing with Accessory High 
DC Probe with one megohm isolating resistor. Frequency Crystal Probe). 

Polarity reversing switch. Range 20 volts maximum. 

OHMS: Ranges 1000 (10 ohms center). Frequency Fiat 20 KC to 100 M.C. 

eee cree a ena ol LINE VOLTAGE: 105-125 V. 50-60 Cycles. 

yen well (100,000 ae SIZE: 514"x7"x3Y%_” (bakelite case). Weight: 4 Ibs. 


Shipping Wt.: 61/2 Ibs. 
ST nenAtn denen s 12, 40, 3e0, 1200. STILL AT THE SAME. NET PRICE: Medel 303, in- 
Impedance (with cable) approx. 200 mmf. shunted at Ste Geman en ee and Ground 
1s VOATAOE: Renges 1.2, 12, 60. Accessory High Frequency Probe, $7.50 
Frequency Response Fiat 25 to 100,000 cycles. Accessory High Voltage Probe, $9.95 
DECIBELS: Ranger —20 to +3, —10 to. +23, a with roll top case, Model 303RT— 
Be tices tanks MW. 600 Pligg : Available through your Parts Jobbers 





ELECTRIC COMPANY 


5200 W. Kinzie St., Chicago 44, Illinois Phone: COlumbus 1-1221 
In Canada: Bach-Simpson, Ltd., London, Ont. 


World's. v7 it Makers of Elechonic Test Egufument BURTON BROWNE ADVERTISING” 
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cHIcaGo MIL-T-27 Transformers win their spurs in 
every conceivable “torture chamber” test. Two 
hundred and forty-seven cycles of alternating heat 
and cold for over 2400 hours fail to break the seal or 
cause failure of these rugged CHICAGO units expressly 
designed for military and special applications. 
CHICAGO’S unique bushing design and construction, 
and exclusive process of bonding steel base covers in 
seamless drawn-steel cases by deep-seal soldering 
insure perfect sealing, complete dependability and 
continuous service under the most adverse conditions. 
Your electronic parts distributor can supply the com- 
plete range of cH1caGo MIL-T-27 Transformers: 
Power, Bias, Filament, Filter, Audio. These stock 
transformers may be incorporated in your equipment 
with full assurance that they will completely meet all 
MIL-T-27 specifications. 


DIVISION OF ESSEX WIRE CORPORATION 


tu world toughest transformers 


must “take” this torture, before 
they take on your tough jobs... 





MIL-T-27 transformers are really rugged = 
the complete line that meets military speciation 





SEND FOR FREE CATALOG 


Have the full details on CHICAGO'S 
New Equipment Line—covering all 
MIL-T-27 units as well as famous 
Sealed-in-Steel transformers 
geared to today’s circuit require- 
ments. Write for your free copy of 
this valuable catalog today, or get 
it from your distributor. 


Re aa 





STREET « ‘CHICAGO 18, ILLINOIS 





phosphatizing compound that changes 
steel and iron surfaces to rustproof, ab- 
sorbent, nonmetallic areas. Such a sur- 
face retains oil for lubrication, reduces 
scuffing and galling, and reduces break-in 
time. Although parts treated with this 
chemical are corrosion resistant, the de- 
gree of resistance can be increased by 
impregnating the surface with a drying 
oil or wax. Close tolerances are not af- 
fected by the phosphate treatment. Rust- 
shield 2 meets the requirements for phos- 
phate coatings in the U. S. Army Ord- 
nance Specification 57-0-2C, Type II, 
Class A. Octagon Process, Inc., 15 Bank 
St., Staten Island 1, N. Y. 
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Laboratory and 
Engineering 
Equipment 





To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 187, where titles and key 
numbers are repeated for convenience. 
Fill out card, circle numbers desired 
and mail. 


POWER SUPPLY 


New Model N universal d-c power 
supply provides a continuously variable 
source of filtered direct current power, 
0 to 28 volts, for @perating d-c equip- 
ment from alternating current lines. Se- 
lenium rectifiers are used to increase 





power rating and lower costs. It sup- 
plies up to 36 volts at 6 amp. The 
a-c power is approximately 730 watts 
with a 15-amp 28-volt d-c load. D’Arsen- 
val-type voltmeter and ammeter are accu- 
rate to 2 per cent. Overall measurements 
of steel cabinet are: 14% x 14% x 9% in. 
Electro Products Laboratories  Inc., 
4501-M N. Ravenswood Ave., Chicago 40. 
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MINIATURE NOISE-METER 


Improved Type 410-B sound level 
meter features greater low frequency 
range, electrical circuit improvements, 


ELECTRICAL MANUFACTURING 
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COPPER AND BRASS 
>) 


Give Your Products 



















* Corrosion Resistance 
* Electrical Conductivity 
* Easy Fabrication 
* Thermal Conductivity 
* Lifetime Durability 


* Lasting Beauty 





Sheet... Strip... Coils... 
Fabricated Products (Rods... 
Wire... Tubing... Nails) 


URS Gee ERE. 
Sea Ee 
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Versatile Hussey Copper and Brass 
give your products permanence 
and dependability at a cost you 
can afford. Corrosion resistant 

and durable under severe 

service conditions, these 

truly are the ageless metals. 
When you design Hussey Copper or 
Brass into your product, you profit 
by the cost-saving advantages 

of simplified fabrication. When 
permanence at low cost is a deciding 
factor in your products . . . design 


COPPER 


HUSSEY 


i.e ee) 


with Hussey Copper and Brass. 


C. G. HUSSEY & COMPANY 
(Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


7 Convenient Warehouses to serve you 


PITTSBURGH, 2850 Second Avenue * CLEVELAND, 5318 
St. Clair Avenue « NEW YORK, 140 Sixth Avenue « 
CHICAGO, 3900 N. Elston Avenue ¢ ST. LOUIS, 1620 
Deimar Boulevard « PHILADELPHIA, 1632 Fairmount 
Avenue ¢ CINCINNATI, 424 Commercial Square 
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and mechanical design refinements over 
previous models (see ELECTRICAL MANv- 
FACTURING, Oct., 1949, p. 130). Meeting 
ASA specifications, this meter measures 
noise, sound and vibrations that often 
have harmful effects on human nerves, 



































































































Raytheon Voltage Stabilizers, Trans- 


formers and other Magnetic Components are noted for 
reliability in the most exacting military service. As a 
leading manufacturer for 20 years, Raytheon has de- 
veloped engineering and production facilities which 
enable it to produce highest quality components to meet 
the most rigid MIL requirements. Write for complete 


information. 


VOLTAGE 
STABILIZERS 


Precision built to provide 
maximum voltage stabiliza- 
tion with minimum variation 
in output voltage. An essential 
component for all electronic 
or electrical equipment re- 
quiring constant voltage for 
dependable, accurate opera- 
tion. Available in catalog 
models from 15 to 2000 watts 
Output Capacity ... or custom- 
engineered to suit special ap- 
plications. 





— 
oS 


—~ 


CUSTOM - BUILT 
TRANSFORMERS 


Individually engineered to 
meet the most exacting mili- 
tary or commercial require- 
ments. Typical units include: 
single or polyphase power 
transformers, pulse transform- 
ers, servo transformers, 
chokes, saturable magnetic 
components, etc. Cased or 
open types to meet MIL 
specifications as well as Un- 
derwriters’ Laboratories and 
R. M. A. requirements. 





















Write for Complete Information 


Raytheon Products include Mariners Pathfinder* radar; Fathometers*; radio and television receivers; 
tubes; microwave communications; electrostatic air cleaners; Weldpower* welders; voltage stabilizers; 
Recticharger* battery chargers; Rectifilter* battery eliminators; Rectiringers*; transformers; Micro- 
therm* diathermy; fractional hp motors, and other electronic equipment.*® 


Magnetic Components Division, Dept. 6460-EM 


RAYTHEON MANUFACTURING COMPANY 
Waltham 54, Massachusetts 






efficiency and hearing. To keep the meter 
small, subminiature tubes and compo- 
nents are used with new miniaturization 
techniques. Sound-level range is from 
34 to 140 db above the standard ASA 
reference level of 0.0002 dynes per sq 
cm. The meter operates on hearing-aid 
batteries. Hermon Hosmer Scott, Inc., 
385 Putnam Ave., Cambridge 39, Mass. 


cr 
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DELAY LINE 


New Type 1477-A delay line is sturdy, 
compact and equipped with 18 taps to 
facilitate the selection of delay inter- 
vals ranging from 0.05 to 0.9 micro- 
seconds. Several lines can be arranged 
in an assembly to obtain additional delay 
as required. Characteristics are: 680 





ohms impedance, 18 sections with 0.05 
microsec delay per section, 4.3 mc band- 
with, 4.3 mc, and total delay of 0.9 
microsec. Dimensions of the line are: 
93%4 x %x 1% in. Tel-Instrument Co., Inc., 
50 Paterson Ave., East Rutherford, N. J. 
Circle No. 55, Reader Inquiry Facility, page 187 


SINGLE-SWEEP ACCESSORY 


Type 121 single-sweep accessory has 
been designed to provide just one pulse 
to trigger a single sweep of a cathode 
ray oscillograph at the start of any com- 
plex wave pattern, and at no time there- 
after. It provides a single negative output 
pulse for triggering from either a posi- 
tive: or negative input signal without 
separate adjustment. Signal input re- 
quired is approximately 0.1 volt and can 
be obtained from the signal itself, from 
an external transducer or a photo cell. 
It can be used for photographically re- 
cording a single trace without interfer- 
ence from successive traces, or it can 


ELECTRICAL MANUFACTURING 





SEND for this booklet 
on Vibration Control 
by Vibra-Mounts. It de- 
scribes the new, simple, 
economical way to ob- 
tain up to 85% re- 
duction in transmitted 
vibration, increasing 
plant efficiency, pro- 
tecting machines, in- 
struments, buildings 
and personnel. Vibra- 
Mounts can be installed 
quickly by superin- 
tendents and mainte- 
nance men. 


has 
yulse 


re — ~ American. Felt 


tput 

0Si- 

hout TRAD MARK 
re- 

can 

‘rom 

cell. 

Y re- GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn.— PLANTS: 

rfer- Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. 1.—SALES OFFICES: New York, Boston, Chicago, Detroit, Cleve- 
can land, Rochester, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, Seattle, San Diego, Montreal. 
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trigger an oscillograph from a single non- 
recurrent pulse when the time of its 
occurrence is unknown. Type 121 can 
be reset by the panel switch or remotely 





through use of a cable. The unit is self 
contained and operates from 110 volt 50 








or 60 cycle input. Sterling Instru- 
ments Co., 13331 Linwood Ave., De- 
troit 6. 
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RECORDING OSCILLOGRAPH 


Up to nine sources of data represent- 



















JAN-C-76 TYPES SRIR & SRHV With and without overbraid. Sizes 16 AWG 


through 24 AWG. Approved. Can be furnished with a nylon jacket. ing vibration, pressure, velocity or strain, 
AN-J-C-48-a (MIL-5086) LOW TENSION AIRCRAFT ELECTRICAL CABLE 2 me ocean A dy ew — be recorded 
Sizes 16 AWG through 22 AWG with .012 wall of Turbotherm 60 insula- ~— RamOOUs a che now Type 5-118 
don end en exter evap of cation coated with lesguer. Aggreved. recording oscillograph. Operating from 

a 28-volt d-c power source, this com- 
JAN-C-17-A COAXIAL CABLES FOR RADIO FREQUENCY APPLICATION pact test instrument is suited for mobile 


Types RG58U, RG59U and RG8U. Approved. testing programs; produces test records 


21 . 2 . Sood 
JAN-W-442 TWO-CONDUCTOR INSULATED FIRING WIRE Solid and 3% in. wide up to 40 ft long on which 
Stranded. Copper and Copper Bronze conductors. Approval not required. the phenomena can be measured with 


respect to both time and one another. 
71-3189 HIGH FREQUENCY LEAD Type W-146, %12 AWG Phenomena traces are recorded on photo- 
Stranded. Turbolene ‘PE’ insulated. Cotton Braided. Approval not 
required. 


71-3271 TELEPHONE DISTRIBUTING FRAME WIRES Types WD-15/D and 
DD-16/U employing Multiple Conductors of ®20 AWG and 22 AWG. 
Turbotherm 60 insulated. Approval not required. 






15-W9 BUREAU OF SHIPS THIN WALLED, HOOK-UP WIRE Type LV (Low 
Voltage). Sizes 20 to 32 AWG. Approval not required. 





















15-C9 BUREAU OF SHIPS TINSEL CORDAGE FOR TELEPHONE USE For 
use wherever omission of the separator and the use of Thermoplastic 
Insulation is permitted. Approval not required. 


71-128-1 TWO-CONDUCTOR TELEPHONE WIRE Type W-117, Size (22 
AWG, and Type W-118 Three-Conductor #22 AWG Telephone Wire. 






In addition to the above, there are many other specifications Brand can 
meet for all applications where Thermoplastic insulation is permitted and 


where approval is not required. graphic film. Wide choice of magnetically 


sees della nani Aiea: anepeareneen EN abe: -aeeRA: “aden aaa damped galvanometers makes this oscil- 
logrz adaptable a variety of testi 
MILITARY, INDUSTRIAL, AND COMMERCIAL APPLICA- ograph adaptable to a variety of testing 


TIONS. WRITE TODAY FOR LITERATURE AND SAMPLES programs. Frequently no amplification 
: ; is required. The Type 5-118 measures: 


5x5x8 in. Consolidated Engineering 
Corp., 300 N. Sierra Madre Villa, Pasa- 
dena 8, Calif. 
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THE WILLIAM AND CO., INC. 


INSULATING MATERIAL SPECIALISTS SINCE 1920 
108 VALLEY STREET, WILLIMANTIC, CONNECTICUT, U. S. A. 





UTILITY TESTER 


New Model 50 utility tester will test 
all circuits commonly used in electrical 
appliances. It measures a-c or d-c cur- 


Plastic Insulated Wire * Multi-conductor Cables 










‘ rent while the unit is in operation. 

Ge til oo Appliance or utility is plugged into the 

Tapes and Papers * Mica Products * Wire Markers front panel receptacle. é Insulated clip- 

- , end leads are used with motors. A 
SALES REPRESENTATIVES IN PRINCIPAL CITIES direct-reading resistance range measures 


all resistances commonly used in elec- 
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YORK AUTOMATIC ICE MAKER 


MOTORS FOR DEFENSE 
During World War Il FASCO 


made small auxiliary motors 
for aircraft controls, in volt- 
ages from 6 to 110. FASCO 
is equipped and ready to 
produce more of them now. 


NOVEMBER 1951 


. about ICE MACHINES, 








PUMPS, 
AND MOTORS... 


Whenever you spot a “cube with a hole,” there’s a York 
Automatic Ice Maker on the job. Famous for quality 
products, York knows the importance of customer 
satisfaction. 

Taco Heaters, Incorporated, and Thompson Products, 
Inc., furnish sturdy pumps that assure dependable per- 
formance for York’s machine ...and both pumps are 
powered by efficient FASCO Motors, specifically engi- 
neered for their job—with built-in overload protection, 
ball bearings, and special stainless steel shafts. 

Complete cooperation and painstaking engineering 
are typical of FASCO customer service. You are invited 
to see what it can do for you. 





Ww TACO 
HEATERS PUMP 


THOMPSON 


FASCO makes a wide range of small mo- 
tors from 1/500 to Ys h.p. Most are shaded 
pole induction motors in 2-pole, 4-pole, 
and 6-pole speeds. FASCO engineers can 
help you select just the motor for your 
needs. Write for complete information. 


INC. 


oe ee 


ROCHESTER 2, NEW YORK 





PRODUCTS PUMP 










































__ SEALE 
Telephone Type 
RELAYS 


Meets U. S. 
Government 
Specifications 


Standard 
or Special 
RELAYS 
Light, Medium, 
or Heavy Duty 





nee cae em em te cet ee ee atm 


SOLENOIDS 
To Meet A 
Wide Range 

of 

| Requirements 





orn 
: Standard 
| or Special 


| SWITCH : 
“ASSEMBLIES “<== eas. 













Custom Built 


_ TRANSFORMERS 
AND CHOKES 


Cased or 
Uncased 


WHAT DO YOU NEED? 
Comar Engineers will help you. 
Send for Free Catalog 








COMAR 


ELECTRIC COMPANY 
3349 ADDISON ST., CHICAGO 18, ILLINOIS 


trical appliances and can be used for con- 


tinuity checks. Housed in a molded 
bakelite case, the tester will indicate 


leakage between a motor and a line up to | 
10 megohms. It will measure the voltage | 


and indicate whether the current is 


















alternating or direct. It can be used on 
25 or 60-cycle current. The instrument 
can be used to test all types of motors 
from fractional horsepower to 2 hp. 
Superior Electronic Co., Inc., 227 Fulton 
St., New York 7. 
Circle No. 58, Reader 
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ELECTRONIC TEST METER 


Junior VoltOhmyst meter, WV-77A, 
measures a-c volts, d-c volts, and re- 


| sistance. Voltage ranges are from 8 to | 
| 1200 volts; resistance ranges are from 
| Rxl to Rxl megohms. All-electronic meter 


features high-impedance diode tube as a 


| signal rectifier, an electronic bridge cir- 


cuit similar to the one used in RCA’s 








Senior VoltOhmyst meter, a 200-micro- 


| amp movement, and carbon-film multi- 
plier resistors. RCA Victor Division, Ra- 


dio Corporation of America, Harrison, 
N. J. 
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VOLTAGE TESTER 


New model Wigginton voltage tester, | 
Cat. No. 5008, has been completely re- 
designed to make it more functional, | 


easier to carry, easier to use and safer. 


Main body of the tester is a_high- 
















TAP-LOK 


INSERTS 


prevent 

thread stripping 
=, _ in soft 

materials 


he unique self-tapping feature of 

TAP-LOK INSERTS substan- 
tially reduces assembly costs in 
continuous production, by eliminat- 
ing a separate tapping operation. 
This method of increasing the shear 
area of tapped threads in softer- 
than-steel materials is fast and 















economical, consisting of three easy 
steps: 


® 


A simple driving tool with a 
threaded stud engages the 
interior threads of the Insert 
until its shoulder contacts the 
top of the Insert. 


@ 


The driving tool then turns the 
Insert inte a cored or drilled 
hole equal in size to a tap 
drill hole for the Inserts 
external thread. The Insert 
cuts its own thread. 


©) 


After the Insert is seated, the 
male threaded member is 
driven into the interior thréad 
of the Insert. 






















Send for samples and 
descriptive folder. 


Also manufacturers of 
Groov-Pins for positive 
locking press fit. 


GROOV-PIN 


CORPORATION 


1125 Hendricks Causeway, Ridgefield, New Jersey 
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If you have a fabricating or processing 
problem involving paper ... if you re- 
quire definite technical characteristics 
and, above all, dependable uniformity, 
it may be worthwhile for you and 


MOSINEE technicians to get together. 





MOSINEE is not interested so much in 
terms of volume production as in our 
ability to render helpful service to man- 
ufacturers in the field of electronics 
and in the electrical goods industry. Our 
“paperologists” are at your service for 


consultation. 


ae * ; 
Sa Rt eR abies. 





f 





Fe MOSINEE PAPER MILLS COMPANY > MOSINEE, WIS. 
he | Essential Paper Manufacturers 


dielectric one-piece molded case. Slotted 
receptacles on each side provide test 
mounts for either prod. When not in use, 
prods are inserted in the bottom end of 
the receptacle. By mounting one prod 
in either receptacle, probing can be 
done with both hands and the scale is 
visible. By mounting both prods in the 
receptacles, line to ground tests can be 





made with one hand. By inserting the 
leads through the receptacles, overhead 
testing is possible with the scale face-up 
at eye level. Prods have 4-in. fibre insu- 
lators and hardened points. Glass lamps. 
bulbs and high resistive elements are 
avoided through use of a magnetic cap 
for direct current polarity checks. Oper- 
ating parts are interchangeable with 
previous Wigginton testers. Voltage 
range covers 110-220-440-550 volts a-c 
and 125-250-600 volts d-c. Square D 
Co., 6060 Rivard St., Detroit 11. 
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Literature 
forthe Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 187. 


RELAYS—Four-page bulletin No. MTR 
describes a series of midget telephone- 
type relays. Dimension and terminal dia- 
grams are included for all models. Gen- 
eral specifications are given to show 
design features. Signal Engineering & 
Mfg. Co. 
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WIRE AND SUPPLIES — Eight-page 
folder describes the facilities and some of 
the products made. Company supplies all 
types of electrical insulated wire, cords, 
cable, harnesses and leads with termi- 
nals. Columbia Wire & Supply Co. 

Circle No. 62, Reader Inquiry Facility, page 187 


MICA INSULATION—Twenty-page bul- 
letin No. 527-A describes natural mica 
and built-up mica electrical insulation 
products. NEMA Standards are given for 
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This new 64 oz. 

injection press is another 

in a long line of very good 
reasons for calling on 
Watertown when you're faced 
with the problem of selecting 
the right custom molder 

for that big, important job. 


Take advantage of this more than efficient 
mating of trained, capable minds and a smooth 


functioning, versatile machine .. . a combination with the 

proven ability to deliver any type of large, one-piece housing, 

cabinet or panel requiring thermoplastic materials. Molding your part 
in one piece might well be the answer to the high cost 

of sub-assembly procedures. 

At Watertown you'll always find the perfect production situation ... 
constantly improving and expanding plant facilities, 


skillfully applied under experienced supervision. 


If you have a particular part or pro- 

duct in mind, call on Watertown for Roy tT 
the engineering facts and cost data, ; “4 

If your specifications are complete, 


drep @ copy in the mall today for "> MANUFACTURING COMPANY 
price quotation and delivery inform- ~™" 400 ECHO LAKE ROAD 


ation. . . . No obligation, naturally. WATERTOWN CONNECTICUT 


SINCE 1915 


classifying natural mica and manufac- 
tured mica sheets. Complete properties 
are tabulated for built-up mica sheet, 
plate, flexible plate, tape and tubing. In- 
sulation Manufacturers Corp. 

Circle No. 63, Reader Inquiry Facility, page 187 


STAMPING TECHNIQUES—tThis 28- 
page reprint of a paper presented at the 
1951 Spring Technical Meeting of the 
Pressed Metal Institute covers the sub- 
ject: “How Modern Stamping Techniques 
Can Help Conversion.” This discussion 
describes the benefits that can accrue by 
switching from other metal fabricating 
processes to stamping. Many successful 
conversions are illustrated and discussed. 
The Leake Stamping Co. 

Circle No. 64, Reader Inquiry Facility, page 187. 


NICKEL WELDING — This 44-page 
technical bulletin T-2 is a complete tech- 
nical treatise on the subject of fusion 
welding of nickel and high nickel alloys. 
It contains 30 tables and about 50 draw- 
ings and photographs to list properties 
and illustrate techniques. AWS Standard 
Welding Symbols are included. The In- 
ternational Nickel Co. 

Circle No. 65, Reader Inquiry Facility, page 187 


RECORDING OSCILLOGRAPH — Six- 
teen-page bulletin No. CEC-1500B com- 
pletely describes design and operation of 
a multi-channel recording oscillograph 
for analyzing and measuring strain, vibra- 
tion, pressure, acceleration and other 
phenomena. Also described are accessor- 
ies and associated equipment. Instrument 
photographically records up to 18 phe- 
nomena at speeds of ¥% in. to 115 in. per 
sec and records timing lines. Consolidated 
Engineering Corp. 

Circle No. 66, Reader Inquir 


PACKAGE CUSHIONING — Eight-page 
booklet describes the need for a good 
energy-absorbing packaging material 
when shipping precision equipment. It 
explains the method of cushioning and 
gives tabular information on several lines 
of packaging materials. The Sponge Rub- 
ber Products Co. 

Circle No. 67, Reader Inquiry Facility 


LEVER SWITCHES—Two-page bulletin 
No. 42-141 gives specifications and tech- 
nical data on lever switches for use on 
inter-com and test equipment. Diagrams 
indicate the eight basic indexing com- 
binations that can be used. Centralab 
Div., Globe-Union Inc. 


Circle No. 68, Reader Inquiry Facility, page 187 


CERAMIC CAPACITORS — Four-page 
bulletin No. 42-102 gives characteristics 
and terminal illustrations for ceramic 
transmitting capacitors for use in high 
voltage, high frequency circuits. Two- 
page bulletin No. 42-122 covers solder- 
sealed ceramic button capacitors for HF, 
UHF and VHF applications. Two-page 
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Everson Electric Co. counts on SILASTIC TAPE 
*,..When insulation must stand up at 500° F” 


For outstanding insulation characteristics and for lasting performance 
at high temperatures, the choice is Silastic* Tape at Everson Electric 
Company, Allentown, Pa., manufacturers of armature, field and stator 

coils for railway and heavy-duty industrial applications, 


“The ability of Irvington’s Silastic Tape to stand operating tempera- 
tures up to 500° F i increases the life of our coils,” says Everson, “and 
it saves space too.” 


Here are some other reasons why so many leading manufacturers turn 
to Silastic Tape: 






The combination of Fiberglas** cloth and Silastic rubber impregna- 
tion and coating gives high tensile strength and excellent chemical 
resistance, even at high temperatures. 


After vulcanizing, Silastic Tape forms a solid insulation mass, free from 
voids or air pockets . . . moisture-proof, extremely abrasion-resistant. 


Worth looking into, isn’t it? Ask for the full story today! 


nee woo, 


*@®Dow Corning ** ® Owens Corning Fiberglas Corp. 


oe cc cccccccccccccccoroeseeoeooerene 


[Irvington Varnish & Insulator Company 
Send this convenient coupon now | 6A Argyle Terrace, Irvington 11, N. J. 








ae | Gentlemen: 
| Please send me technical literature on Silastic Tape. 
rvington | = | 
Ft IN ciccecisereseeninetnepesivsiecceaseiluseininnaniaaiianicineaaiaimiides ae 
VARNICH & USEELATOS COMPANY . OOD secesiniasnsshitipbaictcnaptaiitiltphdianinlinaagsiciamiieamnidaatnialid on 
Irvington 11, New Jersey i ll spice iii 
Plants: El Monte, California Hamilton, Ontario, Canada | 
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As one of the first in the industry to use 
Plaskon Alkyd, we have the experience, as well as 
the design and tooling skill, to make the many 
advantages of this wonder molding compound 
available to you now. Yes, and now—through the 
use of a glass-filled Plaskon Alkyd—we can give you 
parts, such as this electric motor rocker ring, of 
exceptionally high impact strength. Just write us, or 
phone, if you wish to discuss the benefits of 
Plaskon Alkyd parts for your product. Or, if 
you prefer, our plane and pilot will bring you here 
for a time-saving conference. No obligation, of course. 


LC CCL aa CEs 


r 
mouldings, look first to 


eee Research Products, 
\ Urbana, 0. 


\ 


bulletin 42-121 describes ceramic tubular 
type stand-off capacitors for by-pass use. 
Centralab Div., Globe-Union Inc. 

Circle No. 69, Reader Inquiry Facility, page 187 


FLEXIBLE SHAFT ARMS-—Fifty-page 
catalog T-51 describes in detail the Flex- 
arm line of flexible shaft arms, and illus- 
trates all major parts and accessories. Also 
outlined are power drive and control flex- 
ible shafts; high value, standard, high 
voltage resistors, and molded plastic caps 
and plugs. Industrial Div., S. S. White 
Dental Mfg. Co. 


Circle No. 70, Reader Inquiry Facility, page 187 


TERMINAL BLOCKS — This four-page 
folder describes the Add-A-Point terminal 
block line in which interlocking units are 
designed so that any number of terminal 
points can be incorporated in one 
straight-line block. Specifications and di- 
mensions are given. Wama Co. 

Circle No. 71, Reader Inquiry Facility, page 187 


BRAKES AND CLUTCHES—Forty-page 
catalog No. 701-A describes electric 
brakes and clutches, and gives general 
information on their design and applica- 
tion. Also included are unit sizes, mount- 
ing dimensions and engineering perform- 
ance specifications. Warner Electric 


Brake & Clutch Co. 


Circle No. 72, Reader Inquiry Facility, page 187 


LIGNUM-VITAE — Twelve-page report 
indicates properties of this heavy wood 
and gives case histories of its uses. Four- 
page house organ describes recent exam- 
ples of successful lignum-vitae use. Three 
article reprints describe lignum-vitae use 
and fabrication. Lignum-Vitae Products 
Corp. 


Circle No. 73, Reader Inquiry Facility, page 187 


V-PULLEYS AND V-BELTS—This 22- 
page catalog, No. FHP-100-B1, describes 
a selection of belts and pulleys used for 
fractional horsepower drives. Besides giv- 
ing specific specifications on the com- 
ponents, this catalog contains four pages 
of information on how to select the 
proper fractional horsepower V-belt drive 
for service conditions. Worthington Pump 
and Machinery Corp. 

Circle No. 74, Reader Inquiry Facility, page 187 


CHROMATE COATINGS — This four- 
page folder describes the Iridite line of 
finishes for nonferrous metals. Technical 
data are presented in chart form and 
describe the finish functions: corrosion re- 
sistance, paint adherence, eye appeal and 
technical advantages, as applied to zinc 
and cadmium, and aluminum and cuprous 
alloys. Allied Research Products, Inc. 

Circle No. 75, Reader Inquiry Facility, page 187 


LARGE MOTORS — Four-page bulletin 
05B7629 presents data on ratings, con- 
struction and types of large, vertical in- 
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, NEW! the low-cost COPYFLEX “20” 





rd 
a ys ° . . “ 9 
< With this new, low-cost whiteprinter, the Copyflex “20”, you no 
e longer need wait for prints. You get them when you want them, 
- as you want them—for only 2¢ (average) per. sq. ft.! And that 
ts . S 7 I 1 
includes all costs . . . material, labor, depreciation, etc. 
37 ° ° : 
The Model 20 is a completely new, medium volume machine 
that sells for the lowest price of any machine in its class. It has a 
2. full 46” printing width, takes cut or roll stock, and delivers com- 
es pletely developed, ready-to-use prints. It requires no installation, 
or ° pont 
a no special training to operate. 
7 Besides making prints of your engineering drawings, it quickly 
A copies production orders, specifications, accounting reports, and 
ve other vitally needed paperwork. See how the Model 20, or one 
- of our other models, can help you. Clip the coupon now and 
87 youll be on the road to faster copying — at substantial savings. 
Se mee CHARLES BRUNING COMPANY, INC. -————— 
ir- @*LOWEST PRICED machine of its class available. | { 
of @ NO FUMES. Bruning Copyflex machines use no | Dept. P-111 100 Reade St. New York 13, N. Y. | 
ral vapor developer, therefore cannot possibly emit — | 
nd : unpleasant fumes. | (] Send me full details on the Model 20 Copyflex. 
re- | @ NO INSTALLATION. No exhausts needed. Just | | 
nd connect to a 115 volt AC electric power circuit. 1 | would like to see a Copyflex machine demonstrated. | 
inc @ NO TRAINED OPERATOR NEEDED. Your secre- | 
us tary, the office boy, or anyone else can operate | Name___ - Title a | 
a Copyflex without special training. | | 
87 | Company- Fae | 
tin | Street_ same = i | 
on- | 
in- Specialists in copying since 1897 1 City sissies dl cae = j 
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SHIELDING 
Mea 
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electronic ‘‘Weather Strips’’ 


Resilient...Conductive...Compressible...Cohesive 


From closures for cabinets to gas- 
kets for waveguide couplings, 
Metex Electronic Shielding as- 
sures lasting metal-to-metal con- 
tact to prevent leakage, without 
the need for costly machining to 
secure precise surface-to-surface 
contacts. Metal wire — knitted, 
not woven or braided — gives 
Metex Electronic Strips and Gas- 
kets that combination of conduc- 


tivity and resiliency which makes 
them so effective and economical 
for shielding. 


For a more detailed picture of the 
scope of utility of Metex Elec- 
tronic Products, write for free 
copy of ‘‘Metex Electronic 
Weather Strips.” Or outline your 
specific shielding problem—it will 
receive immediate attention. 


BRR KK KKK NRE KU H ooo eee owe ygryys 
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METAL TEXTILE CORPORATION 


KNITTERS OF WIRE-MESH FOR MORE THAN A QUARTER CENTURY —_\ ; 


EAERERK UK ARK oooravuo ron rent 


,0:9.9,9.0.0.6.0.6.0.0.6.6.0:0.6.6.6.6.6.6.6.6.6.0.6.0:6:0,0.6,6.6.48 


649 East First Avenue 


Roselle, N. J. 


SERVOTHERM PRODUCTS 


BOLOMETER 


AND 


PREAMPLIFIER 


Thermistor bolometers are FAST, sensi- 
tive INFRARED and HEAT detectors. Especially 
RUGGED for industrial, scientific, and military 
applications. PREAMPLIFIER provides NOISE- 


FREE initial amplification and mount. 


THERMISTOR 


POWER SUPPLY 


Provides voltages required by 


BOLOMETER bridge and PREAMPLI- 
FIER. Regulated and filtered permit- 
ting THEORETICAL NOISE LIMITS of 


amplification, while operating from 
60 CYCLE line. 


SERVO CORPORATION 


OF 


DEPT. EM11 


AMERICA 


NEW HYDE PARK, N.Y. 


.9.9:9.0.0.0,0.0,0,8 


s@,@ 


duction motors. These solid shaft motors 
are available in ratings upward from 60 
hp and 200 rpm. Six-page folder 05B7648 
gives standard construction features of 
low speed, coupled-type, pedestal-bear- 
ing synchronous motors in ratings of 100 
hp, and larger, at speeds of 450 rpm, or 
less. Allis-Chalmers Manufacturing Co. 

Circle No. 76, Reader Inquiry Facility, page 187 


MAGNETIC CLUTCHES — Four-page 
folder discusses permanent magnet hys- 
teresis clutches designed to give a pro- 
portional torque control means capable 
of either synchronous driving or continu- 
ous slip without torque output variation 
for a given control current level. Per- 
formance curves are included and con- 
figurations for units used as clutches or 
brakes are given. Duncan & Bayley, Inc. 
Circle No. 77, Reader Inquiry Facility, page 187 


FASTENERS — Four-page folder de- 
scribes spiral cam fasteners for quick 
assembly or disassembly of detachable or 
hinged parts. Self-locking fasteners, de- 
signed to meet aircraft specifications. 
have many other applications that are 
listed. Dzus Fastener Co., Inc. 

Circle No. 78, Reader Inquiry Facility, pc 


age 187 


PLUGS AND RECEPTACLES — Four- 
page bulletin No. 602 describes a series 
of circuit breaking plugs and receptacles. 
Construction and safety features are 
shown for these portable electrical equip- 
ment connectors. Typical circuit diagrams 
are included. The Pyle-National Co. 


Circle No. 79, Reader Inquiry Facility, page 187 


INVESTMENT CASTINGS—Four-page 
bulletin presents pictorial examples of 
cost savings over machining in the man- 
ufacture of intricate parts weighing up 
to 4 lb obtained by investment (lost-wax) 
precision casting technique. Other ad- 
vantages cited. Castings Engineers, Inc. 
Circle No. 80, Reader Inquiry Facility, page 18 


+ 


DRAFTING MACHINE — Eight-page 
bulletin No. V-14 describes the use of an 
isometric and dimetric drafting machine 
that will produce such drawings from 
standard orthographic drawings. Exam- 
ples are given of the types of views 
possible with the machine. Indamer Corp. 


Circle No. 81, Reader Inquiry Facility, page 187 


INSULATION VARNISH—Twenty-page 
bulletin describes properties, features, 
uses and methods of application of in- 
sulating, varnishes, fungicidal coatings, 
arc resisting coatings, coil coatings and 
tool insulation. Compounds are produced 
from organic bases with outstanding elec- 
trical characteristics. The Insl-X Co., Inc. 
Circle No. 82, Reader Inquiry Facility, page 187 


TRANSFORMERS—Fight-page bulletin 
MT-188 pictures the facilities available 
for producing transformers and other 
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ALL THE MATERIAL IN THE WORLD 
DOESN’T DO ANYBODY ANY GOOD IF 
IT CAN’T BE MOVED INTO PRODUCTION 


That movement of materials is sped immeasurably by material handling equipment, 
designed and produced by that alert industry. Thus, hundreds and thousands of 
tons of products are moved into production easily, safely, economically. Much of this 
tonnage is moved by equipment built, fastened and made stronger with Sterling Bolts 
and Nuts—because Sterling Bolt products in volume have proved their merit 
for more than 30 years. This is a matter of record with buyers of bolts and 
STERLING BOLT BOOTH: Number 407 


nuts in production quantities. - 


GENERAL OFFICES: 367 W. ERIE, CHICAGO 10, ILLINOIS 
CINCINNATI, INDIANAPOLIS, MILWAUKEE, ST. LOUIS 


BE SURE TO SEE THE GREAT MATERIALS HANDLING EXPOSITION 
TIME; April 30 through May 4. PLACE: International Amphitheatre — Chicago 
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Give YOUR products 
the benefit of 


UNION 


£ Precious Metal and Precious Metal-Clad 
Tubing — Flat Stock — Contacts — Wires 











































Custom made to 
your 
specifications and 
your 


tolerances 













































Our Industrial Division is daily solving many of 
the engineers problems for contacts, contact ma- 
terials, collector rings, and small fabricated parts 
... in precious metals .. . precious metal-clad and 
in composite base metals. Our intimately bonded 
alloys provide the advantages of precious metals, 
plus the strength and mechanical properties of 
the base metals. 




































@ A letter, stating your problems 
will bring a prompt reply. 




























WIRE © TUBING ¢ FLAT STOCK 





PRECIOUS METAL * PRECIOUS METAL-CLAD | 
| 


Ens tTACTS AND WAVE GUIDES 







.-) UNION PLATE AND Wire Co. 


e Union Street, Attleboro, Mass. 


j New York Office, 30 Church St., New York 7, N. Y. | 
£m, Chicago Office, Room 1201, 55 E. Washington St., Zone 2 










components used in electronic and elec- 
trical equipment. This equipment can be 
produced to comply with MIL-T-27 
specifications. Examples are shown of 
military, industrial and civilian products. 
Acme Electric Corp. 

Circle No. 83, Reader Inquiry Facility, page 187 






ELECTRONIC SUPPLIES—Catalog No. 
127, 208 pages, illustrates and lists all 
types of supplies used in radio, tele- 


vision and industrial electronics. All 
equipment and components completely 
described. Ranges and characteristics 


are indicated and prices are given for 
single and quantity orders. Allied Radio 
Corp. 

Circle No. 84, Reader Inquiry Facility, page 187 






HEATERS—Six-page bulletin No. 042W 
discusses a line of compound, asphalt and 
wax heating equipment. Units range in 
capacity from one quart to hundreds of 
gallons, and from melters to dispensers 
and pressure installations. Each unit is 
described and accessories are listed. Sta- 
Warm Electric Co. 


Circle No. 85, Reader Inquiry Facility, page 187 







COIL WINDERS—This 32-page catalog 
gives detailed descriptions of a line of 
coil winding machines that handle al- 
most every type of coil for laboratory or 
production use. Winders are included for 
coiling armatures, bobbins, chokes, lat- 
tice wound progressive universals, sole- 
noids and many others. One section of 
the catalog describes accessories for use 
with the winders. Geo. Stevens Manu- 
facturing Co., Inc. 

Circle No. 86, Reader Inquiry Facility, page 187 







BRASS MILL PRODUCTS—Four-page 
folder lists properties and typical uses 
for 65 commonly used brass and copper 
mill products. Large table compares 
characteristics of 70 alloys; emphasis 
is on mechanical properties, but the 
electrical conductivity is listed for each. 
Machinability and cold working prop- 
erties are evaluated. Bridgeport Brass 
Co. 


Circle No. 87, Reader Inquiry Facility, page 187 


FASTENERS—This 48-page catalog, No. 
50-A, gives engineering and design data 
on a series of reusable locking fasteners 
for doors and access panels. Fasteners 
are grouped by strength requirements 
and available space. Operating and in- 
stallation procedures are given with 
mounting dimensions. Camloc Fastener 
Corp. 

Circle No. 88, Reader Inquiry Facility, page 187 


SPEED REDUCERS—Catalog No. 51 
comprises 96 pages of engineering data 
on how to select speed reducers, and the 
characteristics of a line of spur and worm 
gear reducers. Ratings of horsepower 
and speed ratios are given with dimen- 
sions and installation diagrams. Several 
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” are hacked Four up-to-the-minute plants, utilizing the accumulated engineer- 
ing and manufacturing experience of seven generations to produce 
low y the finest type electrical equipment, that’s ACEC—Ateliers de 
and by 10 Years Constructions Electriques de Charleroi, of Belgium. 
: 7 ‘ " And world-famous ACEC motors—from 34 to 200 hp.—are now 
aint Designing & immediately available to American customers from warehouse stocks 
it is in the United States. 
Sta- F 1 1 Conforming strictly to NEMA FRAMES AND SPECIFICA- 
_ ngineering TIONS, these 1-phase and 3-phase motors are not only products of 
: long experience and scientific research, but of extreme care in 
Fy erience manufacture and close attention to mechanical precision. They are 
slog p built to give every possible satisfaction in service . . . to uphold the 
. of world-wide reputation for excellence that ACEC equipment has 
al- plus established. 
y or ° » + 
for Branches and representatives of ACEC are located throughout 
lat- 4 Modern 50 countries, and service in the United States is available from 232 
ole- DISTRIBUTORS AND SERVICE SHOPS across the nation. 
for P| t Whatever your electric motor requirements, write, wire, or 
nu- all S telephone the nearest ACEC office or representative—or communi- 
cate with us directly in New York. Inquiries and orders receive 
187 prompt attention. 
age 
uses 
oper 
ares 
1asis Integral Horsepower Electric Motors— 
= 34 to 200 hp. 
rop- FULLY GUARANTEED 
rass . , ae 
tenis Available in the following types: 
oat NEW YORK & Open Drip Proof Motors 
CHICAGO *® Totally Enclosed Fan Cooled 
Motors 
No. KANSAS CITY Jy-alaneliiie 
data NEW ORLEANS Style aS Face Movnsed : 
ners Ss “P” Vertical Solid S 
ners aniseed Vertical Hollow Shaft ee 
ents LOS ANGELES Adjustable Speed Schrage Motors 
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Wheeler’s business was founded upon our development 








of special machines to apply precision insulation of 








many types to the finer sizes of magnet wire. We be- 





lieve there are no better facilities for this type of work 





in the industry today. We produce our own bare wire 














as 48 gauge (.00125”). We insulate to industry standards 





and to customers’ specifications. We wind coils and build 











| 
. . . Starting with the copper rod .. . in sizes as small 


transformers for the more exacting communication and 








electronic applications. And we employ the most advanced 





test methods to assure quality standards. Wheeler ma- 








terials or components built into your product can safely 








be covered by your own guarantee. 
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Division of The Sperry Corp. 
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THE WHEELER INSULATED WIRE CO., INC., 1102 EAST AURORA ST., WATERBURY 20, CONN. 





OUR PERFORMANCE 
(becomes your 9¢atauice 


pages of properties of right angle gear- 
motors are included. Abart Gear & Ma- 
chine Co. 
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BELLOWS—Sixteen-page booklet No. 
CMH 118 describes stainless steel and 
brass bellows, bellow assemblies, and 
bellow devices. It includes design con- 
siderations, specifications and types of 
bellows. Typical bellows applications 
illustrated include thermostatic instru- 
ments and electrical controls. Chicago 
Metal Hose Corp. 


Circle No. 90, Reader Inquiry Facility, page 187. 


PACKAGING—This 36-page bulletin, 
No. 28 MG, outlines government pack- 
aging specifications that involve flexible 
protective barriers against weather, water. 
moisture, mildew and corrosion. More 
than 30 JAN, AN, MIL and UU speci- 
fications are mentioned, illustrated with 
examples and cross-indexed. Mehl Manu- 
facturing Co. 


Circle No. 91; Reader Inquiry Facility, page 187 


SWITCHES AND STARTERS—Four- 
page bulletin describes a line of mag- 
netic pressure switches with graphic 
illustrations of their construction. These 
switches protect and control operation of 
all types of air compressors. Four-page 
bulletin presents characteristics and oper- 
ation of a line of magnetic motor starters. 
Pro-Tek-Trol Div., Newport Ships. 


Circle No. 92, Reader Inquiry Facility, page 187 


SWEEP SIGNAL GENERATORS— 
Four-page folder describes a line of 
sweep signal generators that operate at 
video, ultrasonic, low and high radio, 
and at intermediate frequencies. Also 
described are a series of ceramic core, 
carbon film, precision resistors. Kay 
Electric Co. 


Circle No. 93, Reader Inquiry Facility, page 187 


ELECTRONIC HARDWARE — Eight- 
page catalog No. 51 covers lines of 
terminals, terminal boards, brackets, test 
leads, prod handles and aligning tools. 
Dimensioned drawings are included for 
each part. A contract metal and plas- 
tic fabrication service is outlined. Key- 
stone Electronics Corp. 


Circle No. 94, Reader Inquiry Facility, page 187 





ASBESTOS PACKINGS — Eight-page 
bulletin illustrates and describes braided 
and twisted asbestos packings. Service 
recommendations, types available and 
standard sizes are listed for valve stem 
packings. Packing Div., Raybestos-Man- 
hattan, Inc. 


Circle No. 95, Reader Inquiry Facility, page 187. 





PLASTICS FACILITIES—tThis eight- 
page booklet describes facilities available 
and materials produced by this prime 
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WHEELS AND AXLES OF MINE CARS 


' UNDER WATER FOR THREE WEEKS 
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But Garlock KLOZURES 
tin, d h e 
ck: Protected the Bearings 
ible 
ter. 
ore 
—Kept them absolutely 
vith 
= dry and clean! 
18 
a In 1948 a large coal company in Virginia installed Gar- 
hic lock KiozurE Oil Seals on the anti-friction bearings of 
ese 200 of its mine cars. For the past three years these cars 
| of have been operating under severe conditions with plenty 
= of water and abrasives present, which is a common 
wat mine condition. 
During a mine shut-down these cars stood in water 
187 for three weeks with the wheels and axles completely 
submerged. A subsequent inspection showed that all 
bearings were free of rust, dirt and water. The KLozuREs 
ol and complete bearing assembly were in A-1 condition 
at with no wear evident. These oil seals really had done ajob! aaa ee 
lio. This is just one more instance of the kind of bearing ene oe a ahh 
lso ; 7 : : : . : to mine car wheel assemDly. 
a protection you may expect when you use Garlock 
cans KLOZURES. 
a Write for our KLOZURE catalog. 
THE GARLOCK PACKING COMPANY 
m PALMYRA, NEW YORK 
Oo 
est In Canada: The Garlock Packing Company 
dls. of Canada Ltd., Toronto, Ont. j & 
for <3 
as- Pr a & 
2y- Model 53 KLozurE—an efficient, 
general purpose seal for high 
37 speeds. The serrated, finger- 
type spring is clog-proof—no PATENTED 
danger of trapping abrasives. 
ige 
led 
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: GARLOCK 
2m 
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| FEATURES: 

| @ 136" diameter 

| @ 3 watts fully 
enclosed 

5 to 125,000 ohms 





































































































© DC VOLTMETERS 

© AMMETERS 

® MILLIVOLT METERS 
* MILLIAMMETERS 
+ 


AC RECTIFIER TYPES 
(self-contained). 
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PRECISIO 
ELECTRICAL 
EXPERIENCE 


Built to JAN-R-19 specifications. Other models from 1-3/16" to 5” diameter. 





oTFAI| 


To meet the increasing 
demand for small com- — 
pact precision potenti- 
ometers for military 
airborne instrumenta-  — 
tion and similar appli- 
cations, DeJUR is now 
producing the L-400 
series potentiometers, 
built to rigid mechani- 
cal and electrical re- 
quirements of JAN-R- 
19 specifications. 


DeJUR DeJUR 
MODEL MODEL 
28) 292 

es 


12° Darel INSTRUMENTS 


basil Also available * 2''’* 31" * 4” panel meters 
MODEL in all standard ranges. JAN-1-6 and A. S, A, 


- Deluk FEATURES: 


MODEL Precision built DeJUR 1/2” ” 
120 instruments for applications \- 
where space must be con- 
served © DeJUR rugged: 
construction © Both m ts 
in all ranges and sensitivi- 
ties © External shunts and. “| 
multipliers available for “a 
various ranges © Complete — 
magnetic shielding and 4 
methods of fighting scale” - faa 
© Approved source for gov-. * 


ln ti ll tt 


i 
4 
i 






pee 
Aluminum Case 


One Hole Ring 
Mounting 


Dower RHEOSTAT 


sina 
Built to JAN-R-22 specifications, DeJUR Rheostals are’ 
available-in 25 or 50 watt sizes, single or ‘dual oeett'¢ 
Resistances up to 50,000 

ohms in the 25 watt size 
and 75,000 in the 50 watt 
size. 


ernment services meets JAN 
‘emnee ens 
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For Further 
Information 
Write 
Dept. Mit-1 


“AMSCO ST TTOLV UN] 


45-01 NORTHERN BOULEVARD, L. |. C. 1, 
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C PRECISION EQUIPMENT FOR OVER A QUARTER OF A 
© CAMERAS @© PROJECTORS © ENLARGERS 


Enturr 
© EXPOSURE METERS e@ 














and subcontractor. The company makes 
plastics and special-purpose materials, 
and offers research, development and 
fabricating services. Much of their 
work is in the field of electrical insu- 
lation. Rogers Corp. 

Circle No. 96, Reader Inquiry Facility, page 187 


LINEAR TRANSDUCERS-—Three-page 
engineering data sheet No. 55 describes 
a differential transformer for use with 
motions of +2.5 in. Two-page sheet 
No. 56 covers transformers for motions 
of + 0.15 in. These transducers generate 
an alternating current voltage signal di- 
rectly proportional to the armature posi- 
tion with an accuracy of 0.1 per cent 
over the entire range. Data sheets in- 
clude operating features, electrical data 
and wiring diagrams. Automatic Tem- 
perature Control Co., Inc. 

Circle No. 97, Reader Inquiry Facility, page 187 


STEEL TUBING—Four-page bulletin 
TDC 140 outlines the physical and me- 
chanical characteristics of three non- 
hardening straight chromium stainless 
tubing steels. Data are included on prop- 
erties and applications. One-page bul- 
letin TDC 102 is a chart giving creep 
stress data on 16 tubular materials for 
high temperature service. The Babcock 
& Wilcox Tube Co. 

Circle No. 98, Reader Inquiry Facility, page 187 








Feature Article 
REPRINTS 


Selected articles from each issue of 
ELECTRICAL MANUFACTURING are 
reprinted in complete form for con- 
venient filing and to avoid mutilating 
copies of the issue. Any qualified reader 
may secure, without charge, single cop- 
ies of any new or previously announced 
title still available. Use the Reader In- 
quiry Facility on page 187 of this issue, 
or address a company letterhead re- 
quest to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Note that each reprint described be- 
low carries a key number which is re- 
peated in the reprint subject list in the 
Reader Inquiry Facility. On one of the 
postpaid return cards, circle numbers 
for the reprints wanted and mail. Quan- 
tities are limited, and when the initial 
supply for any title is distributed the 
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Here’s an insulation that’s extra tough, both 
physically and electrically. It will provide longer 
life and better protection against breakdowns 
for your electrical products. 


When Inmanco Fabricated Paper Insulation 
is assembled into your product, you know it’s 
right. Not only is it tough enough to withstand 
severe assembly abuse, long-lasting Inmanco 
Insulation also can be safely relied on through- 


out product life . . . it resists normal deterioration. 


Inmanco Paper Insulation parts can be fabri- 
cated to your exact specifications by forming, 
punching, cuffing, or shearing. Many different 
grades of rag, part rag, and wood pulp insulat- 
ing papers are available to meet the special re- 
quirements of each particular job. 


Ask for free samples and prices. Then com- 
pare. You will find that extra tough Inmanco 
Fabricated Paper Insulation parts can give your 
electrical products premium protection against 
breakdowns at no premium in price. Write your 
nearest distributor, today . . . see list below. 


“> dumm 


NHERE TO GET I maWee TED PA 
WHERE TO \ FABRICAT 


INSULATIO 







CHICAGO « A ° parte DN ol v WAR E ¢ PITTSBURGH 
Also represented by: H. R. B oidery, | Mit olis © W. C. Johnson, Peoria, lil. 
ROBERT McKEO PA =a eo ‘ie. BEACH COMPANY 
Newark, Ne Pittsburgh, Pa. ; 
DIAMOND STATE penn eee $A, LIMITED 
_ _ Onit., aot 
INSUL D WIRES FG coi ATED : 
Adrian, Michigan ¢ Atlanta e  Beston © Detroit i ¢ Hillside, N. J. © Houston 
: Portiand, Oregon © San Francisco ; 


« Los Angeles © Philadelphia 
eS 
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INMANCO STYLIZED 

» A SLOT INSULATORS 
ie <> available in 14 standard 

\ ] styles . . . ask for free slot 

insulator bulletin. 

































INMANCO COILED, CUFFED 
PAPER INSULATION 


in convenient dispenser 
package. Avoids waste, 
stores easily. Available in 
various widths and two 
paper grades. Write for 


literature. 


STOCK ON 
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TYPICAL INMANCO FABRICATED 
PAPER INSULATION PARTS 


.. Showing only a few 
of the many shapes and 
forms that can be made to 
your exact specification. 


products are manufactured 
exclusively by Insulation Manufacturers Corporation 


DER INSULATION 


said ER ORATION 


Insure your reputation for dependability by 
specifying Cornell-Dubilier A.C. motor capacitors 
by name. First with motor manufacturers year after 
year; they have to be good to get where they are 
today! Dept. H-111, Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. 


CORNELL-DUBILIER 
CAPACITORS 


PLANTS IN SOUTH PLAINFIELD. N. J.: NEW BEDFORD. WORCESTER, AND 
CAMBRIDGE, MASS.; PROVIDENCE, R. 1.: INDIANAPOLIS, IND.: FUQUAY 
SPRINGS, N.C.; AND SUBSIDIARY, THE RADIART CORP., CLEVELAND, OHIO 


item is withdrawn and no more requests 


can be filled. 
Four New Titles Announced 


Three feature articles from recent is- 
sues are now reprinted and ready for 
distribution to readers on request. Also, 
an additional supply has been obtained 
for a popular title first listed just a year 
ago. Requests for these reprints, listed 
first below, should be made promptly 
since the supply is limited. 


Eliminating Radio Interference, October 
1951, 8 pages. How radiation is pro- 
duced by r-f power equipment; design 
steps to take in reducing radiation in 
conformity with FCC regulations; test 
methods and equipment. (107) 


Effect of Voltage Spreads on Motors 
and Control, August, 1951, 8 pages. 
In selecting motor and control com- 
ponents actual fluctuations — rather 
than nominal system voltages must 
be employed. (127) 


Performance of Electronic Drives on 
Half-Wave Power, June 1951, 8 pages. 
Analysis of advantages and limitations 
of half-wave electronic control sys- 
tems under varying operating condi- 
tions. (118) 


Fluorocarbon Resins—Properties and 
Applications Appraised. Reissue of 
combined reprint, August and Sep- 
tember 1950, 20 pages. New class of 
high-temperature stable, chemically 
nonreactive materials of high dielec- 
tric value. Part I analyzes the prop- 
erties of these new resins; Part II 
discusses specific applications. (123) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available as this issue goes to 
press, and quantities in some instances 
are low. 


Applying Magnetic Amplifiers: Part III, 
Saturable Reactors with Feedback; 
Part IV, Design Calculations. August 
and September 1951, 16 pages. Com- 
bined reprint of the concluding two 
parts of this four-part article includes 
design data on performance with feed- 
back and with self-saturation, and sam- 
ple calculations for operating voltage, 
output current, time constant and con- 
trol ampere-turns. (Note: Reprints of 
Part I and Part II can no longer be 
supplied.) (138) 


Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. An 
analysis of the varied plating stand- 
ards in common use brings order to 
a confusing situation. (104) 


Cast Resin Embedments, September 
1951, 16 pages. A new design concept 
for miniaturization, unitized construc- 
tion and ruggedization. Types of resins 
and properties, production techniques, 
design problems; includes selected 
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TYING CORD 
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on .. + because 
to 
es * * 
cordage made with Fiberglas yarns 

Il, 
ks has exceptionally high tensile strength 
e Along with the entire electrical 
vo inety: Queene [V] has good moisture resistance 
les glas Corporation is faced with g 
d- increasing civitian and military . 
= demands. While we cannot [V] will not rot 
o now supply all the materials 
of our customers want, we are [V] will not stretch or shrink | 
- substantially increasing our 

production facilities. There- resists oils, corrosive fumes, and most acids 
at- fore, we believe it to your 
- future best interests to con- and it’s the lowest cost cordage combining all these 
a sider this new and recom- PLUS advantages! 
)4) mended use of Fiberglas yarns. 
er O Ww i bs ee US 5 
zs *Fiberglas is the trade-mark (Reg. U. S. Pat. Off.) of Owens-Corning I Bb KE A ¢ LA ~ 
es, Fiberglas Corporation for a variety of products made of or with glass fibers. 
ed OWENS-CORNING FIBERGLAS CORPORATION «Industrial Textile Sales Division + Dept. 866 16 E. 56th Street, New York 22, N. Y. 
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case histories in both military and 
civilian products. (128) 
} 
| 


Dual-Element Fuses for Motor Protec- 
tion, September 1951, 8 pages. Time- 
lag and current-limiting characterist- 
ics obtainable, and design procedure 
for selecting ratings. (113) 


UpaTree? 


Not enough hours in your day? 
Here's a handy slide-chart to make 
your job simpler and save valuable 
time! This FREE chart instantly 
identifies A-N Nos. pertaining to 
stainless steel nuts, screws, bolts, 









tomatic Assembly, August 1951, 8 
pages. How the amplifier was design- 
ed, the fabricating process developed 
and an assembly machine evolved to 
reduce an assembly line to a single 
operator. (135) 
rivets, cotter pins, washers; gives | Electrical Properties of Glass-Fiber Pa- 
sizes, other data. Write for your ae — 1951, 8 —_ — 

evaluated for an insulating materia 
FREE copy of Chart 51G TODAY! of exceptional electrical and thermal 


stability. (137) 


| Miniaturized Amplifier Designed for Au- 
















Behavior of Insulating Materials at Radio 
Frequencies, July 1951, 4 pages. Re- 
sults of research study on the break- 
down strength, dielectric constant and 
dissipation factor for 16 materials at 

frequencies up to 18 me. (103) 










Vacuum Tube Sockets for Industrial 
Equipment, July 1951, 8 pages. Types 
available for low loss, reduced leak- 

age, resistance to vibration, humidity 
ee. and repeated replacement; design sug- 
























| gestions in selecting sockets for com- 
aid ol fastening. ' mercial and industrial uses. (112) 
ote n t | 
“nq below find AN number me ian and read data. f Fhp Induction Motors Made in NEMA 
In listing . window, set AN © } Standard Frames, July 1951, 8 pages. 
Then, in proper t 






An analysis of horsepower assignments 
made by the manufacturers to frac- 
zt | WN. | PAGE tional-horsepower motors built to 


ymser NEMA frames 42, 48, 56 and 66, in 
wat ere accordance with standard methods of 

umeerk ERS Te, length «soe 7 ; 
wast fost DASH NO snd:cotes rating; table lists manufacturers and 
— on request reenins sack construction details. (122) 
| Price. ond delwernes © Asscroft Bolts | 


3 Fit 7 ? 
Fine Thread, Closs } A Practical Approach to Color in Design, 


Stomntess Steel: to. Sper | July 1951, 12 pages. Why and how 
OT, Closs Type 43! color is specified in design of business 

| machines, appliances, instruments and 
industrial equipment; Armed Services 
developments in functional use of 


color. (126) 
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Corona Suppression Methods, June 1951, 
4 pages. Basic mechanism of corona 
present in all high-voltage circuits, and 
three methods for preventing it. (131) 
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AN316 Hexogon Te ena 3 Fit | Coss 3 Fit." June 1951, 12 pages. Problems involved 
° os ° ° ao ° ° e 

a non Shas Nuts, Fine ee Closs 2 Fit; in improvising with building construc- 

AN320 Hexo ts, Coarse : at i ateriale Ee . > . 
AN340 Machine Screw ee Fine Thread, Class 2 F ai FF.P.3860. tion mate rials to meet current stand 
AN345 Machine yee g Steel Cotter Pins to ards for machinery wiring. (101) 

J Resistin ' { 
AN381 Sak 2. Type C \Type - a Resisting (Stainless! cai ° p ° ° ° 
Oe een Gomer 9 a oad 24, Grade G. a Fixed Capacitors for Electronic Circuits, 
> hes ed) ; 
AN427 i. Heod Rivets \ . ioe 302 or Type ~ wee gf May 1951, 8 pages. Trends in develop- 
su ily d, Closs 
ood Rivets ait Threod, 

















ment of improved capacitors, and de- 
sign factors in selection of the best 
type. (124) 








Protective Controls for Low-Voltage In- 
dustrial Motors, May 1951, 12 pages. 
Functions of circuit breakers and cur- 
rent-limiting fuses in protecting motor 
branch-circuit and controller. (130) 











Manufacturers of STAINLESS STEEL FASTENINGS 
=e 


CASTLETON.-ON-HUDSON. NEW YORK Thermal Insulating Materials, May 1951, 
12 pages. Staff survey of standard and 
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Filament nylon cloth is now “‘set’’ to prevent shrinkage in the finished 
garment by using Calrod heaters mounted several inches above . . . 


NEW TEXTILE MACHINE DEVELOPED 


Built-in Calrod* heaters enable con- 
tinuous radiant-heat equipment to 
replace batch-type process 


Radiant-heat setting of nylon on the production line 
now eliminates four very costly steps from the eight 
handling operations . . . and now uses semi-skilled 
labor. ‘The new Nylon Electrosetter gives our cus- 
tomers faster production at much lower cost per yard 
solely because of built-in electric heat,” says John 
McCreary of McCreary Machine Works, Inc., Co- 
hoes, N. Y. “‘And we chose Calrod heaters because 
they are easy to install, require almost no maintenance 
and are extremely reliable at temperatures even above 
1300 F. When nylon valued at $3000 per hour runs on 
the tenter frame. . . the heat must be reliable.”’ 


If you build equipment for a process which requires 
heat, why don’t you make it a production line opera- 
tion? Calrod heaters are easy to install and require 
little maintenance. Whether your application is radiant 
heating, heating liquids, surfaces, air, pipelines, or 
melting soft metals, there is a G-E Calrod heater for 
the job. And recommendations of a G-E Heating 
Specialist may help you as they helped McCreary. 
WHY DON’T YOU present your requirements to the 
nearby G-E Sales Office, or write to Sect. 720-51, 
General Electric Co., Schenectady 5, N. Y. 


*Registered Trademark 
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. .. the tenter frame. G-E Reactrol* Control keeps the speeding nylon 
. only 25 F below the fusion 


web at the exact setting temperature . . 
point. 


NEW SELLING AID 


Ws Gummed 1 
£0 ummed labels are now available 


to help tell your customers that your 


PP 
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WER AL BD Et S machinery is equipped with the best 
oe > WE At ERS in “built-in heat”... G-E Calrod 
AL RO Dd Heaters. 
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SMALL PLATE-TYPE 
BARRYMOUNTS 


for Mounting Light 
Industrial Equipment 


New Series 6300 Barrymounts are 
designed to fill the need for plate- 
type vibration isolators requiring 


little mounting space and carrying 
light to moderate loads. 





Unit mountings in this series can be 
furnished with load ratings as low 
as one pound and up to 11 pounds. 
The free height of the top of the 
unit mounting, above the central 
mounting plate, is approximately 
23/64 inch. The symmetrical design 
permits loads to be applied either 
axially or radially, or with compon- 
ents in both directions. 


Designed primarily as vibration iso- 
lators, the Series 6300 units have a 
transmissibility of about 6 at reson- 
ance, which occurs at approximately 
15 cycles per second under rated 
load. Vibration isolation at 30 cycles 
or above is extremely efficient. The 
stability of the mounting is excellent, 
and transient shock isolation is satis- 
factory for the intended service. 

These new Barrymounts are avail- 
able in two mounting styles: Series 
6300, with two holes on 1-13/32 inch 
centers, and Series 6780, with four 
holes at the corners of a one-inch 
square, Detailed ratings, perform- 


ance data, and dimensions are given 
on Data Sheet 608. Write for your 
free copy today! 






FREE CATALOGS 


502 - Air-damped Barrymounts for 
aircraft service; also mounting 
bases and instrument mountings. 

@ 509 —ALL-METL Barrymounts and 
mounting bases for unusual air- 
borne applications. 

@ 504 — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 

@ 607 — How to cut maintenance 
costs by using Barrymounts with 
punch presses. 

@ 605-606 — Méiniaturized air- 
damped Barrymounts for use 

with airborne equipment. 

















SHOCK and VIBRATION NEWS 





" BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION 


STANDARD MOUNTINGS 
ISOLATE VIBRATION 
Available for Aircraft, 
Marine, Mobile, Instrument, 
and Industrial uses. 





Standard bases built to meet govern- 
ment specifications can be furnished 
by Barry; special bases can be sup- 
plied in sizes and load ratings to fit 
customers’ exact requirements, includ- 
ing miniaturized bases. See catalog 
502 am ee sheets 605 and 606. 


ee uN 


| wg 


dante vibvntion isolators designed 
to meet Army, Navy, and CAA re- 
quirements are available in %4-pound 
to 45-pound unit ratings; also minia- 
ture mounts to 0.1 lb. See catalogs 
502 and 509 and bulletins 605-6. 


Instrument mountings are furnished 
for electronic components, tiny, frac- 
tional-HP motors, record changers, 
dictating machines, and other light- 
weight apparatus. See catalogs 502 
and 504. 









Shock niaelaoe for mobile, railroad, 
and shipboard service also give vibra- 
tion isolation at frequencies above 
2000 ¢c.p.m.; useful for general sound 
isolation. See catalog 504. 


Industrial mountings isolate vibration 


from fans, motor-generator _ sets, 
transformers, punch presses, and 
other heavy industrial equipment. 


Bulletin 607 tells how to cut main- 
tenance costs with Barrymounts. 
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experimental materials covering serv- 
ice conditions, tolerances, effectiveness, 


cost and availability. (139) 


Electrolytic Corrosion Tests in Pressure- 
Sensitive Electrical Tapes, April 1951, 
8 pages. Several test methods are dis- 
cussed but the “corrosion current” 
method is preferred. (140) 


Military Specifications Controlling Plas- 
tics Dielectrics, April 1951, 8 pages. 
Specifications for materials essential in 
electrical and electronic equipment; 
why and how developed, and where 


applied. (106) 


Relay Circuit Ideas from Miniature 
Train Control, March 1951, 4 pages. 
Where only the power line is available 
for control, these ideas provide inde- 
pendent speed control for two motors, 
or four selective control functions. (115) 


Gaging and_ Sorting Electronically, 
March 1951, 4 pages. Measuring heads 
and electronic circuits for automatic- 
ally classifying parts according to di- 
mensional variations. (120) 


Unitized Electronic Design and Construc- 
tion Techniques, February 1951, 12 
pages. Based on study made by Stan- 
ford Research Institute for ONR. Ad- 
vantages and limitations of unitized 
design and a number of typical exam- 
ples using preformed or printed cir- 
cuits, hermetic assemblies and embed- 


ment. (117) 


Report on Dielectric Research, February 
1951, 12 pages. Recent conference em- 
phasizes practical developments, and 
challenges need for fungus protection. 


(108) 


How to Lay Out Panels for Motor Con- 
trols and Wiring of Panels for Motor 
Controls, January, February 1951, 12 
pages, combined reprint. Panel types, 
standardization of components, elec- 
trical clearances, enclosure tempera- 
ture, selection of wire for power and 
control circuits, termination. (121) 


Electric Drives with Speed Control, De- 
cember 1950, January, February 1951, 
20 pages, combined reprint. Broad 
survey of all types; flexibility, range, 
speed regulation, type of power supply, 
relative complexity, cost; also, discus- 
sion of matching drive to load. (125) 


| Making Electrical Contacts Stand Up in 


Control Service, January 1951, 8 pages. 
Causes for failure analyzed; advantages 
and limitations of contact materials 
tabulated; how to increase contact 


life. (100) 


Molding Glass-Reinforced Plastics; Boro- 
carbon Resistors; Organoboron High- 
Temperature Resins. Combined re- 
print of three popular “Design Trends” 
articles from recent issues. (182) 






Matching Solenoid Characteristics to 
Load, June 1950, 8 pages. Increasing 
efficiency and reliability; nine sugges- 
tions for selection and application. (119) 

(Continued on next page) 
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MAITCHELL-RAND 


Electrical 
Insulation Headquarters 


EATS 


Per) 


“i> woven of FIBERGLAS 


...to provide the ultimate in electrical insulation 


MIRAGLAS Tues HIGH TENSILE STRENGTH 


PUNE 
STABILITY 


aH a 
MOISTURE 
ay 

ACID - DIRT 


MIRAGLAS TAPES are available in a wide variety of 
widths, thicknesses and styles, for practically every 
electrical insulation requirement where high dimen- 
sional stability and tensile strength are desired. Con- 
tinuous filament MIRAGLAS TAPES are supplied in 
thicknesses ranging from .003” to .015” and in widths 
from %” to 1/2”. Medium weave tapes, for machine 
taping, range in thicknesses from .005” to .015” while 
tight weave tapes for manual taping, range in thick- 
nesses from .003” to .007” only. Staple fiber tapes in 
thicknesses from .010” to .025” and widths from 2 to 
1% are also available for applications where space is 
not a primary consideration or where a more resilient 
wrapper cushion is wanted. 


Write for a copy of the MIRAGLAS TAPE BULLETIN 


Lt ~~ 


Lara tara- | 


ea A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH - 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS * FRICTION TAPE AND SPLICE - TRANSFORMER COM. 


Headquarters 


..- also for a FREE TEST SAMPLE 


INSULATING PAPERS 


POUNDS + FIBERGLAS, SATURATED SLEEVING « ASBESTOS SLEEVING AND TAPE * VARNISHED CAMBRIC CLOTH AND 
TAPE * MICA PLATE, TAPE, PAPER, CLOTH, TUBING * FIBERGLAS BRAIDED SLEEVING * COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING « INSULATING VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING 
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HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


ee aS 


SYNCHRONOUS TIMING 


MOTORS and TIMERS 


for 
e Industrial 


& Wilitary 
400 Cycle Motor * Commercial Uses 


HAYDON* research and engineering staffs constantly 
seek to develop new and build better products. One 
example is the HAYDON 400 cycle timing motor. This is 
an hysteresis type synchronous timing motor, for use as 
a separate motor or in many different types of timers. 
HAYDON personnel and plant are equipped to build 
motors and timers using D.C., 60 cycle or 400 cycle for 
military or civilian applications. 


HAYDON manufactures a wide range of dependable timing 
motors notable for their small size; quiet operation; total en- 
closure; separate systems for controlled lubrication of rotor 
and gear train; ability to operate in any position. Standard 
speed range from 60 rpm to one revolution in 7 days. The 
HAYDON motor is the basic element for standard timing com- 
ponents and custom-engineered timers designed and manv- 
factured by the company for volume applications. 


DESIGN INFORMATION 
HAYDON will gladly send you 
technical data on request. 


* TRADEMARK REG. U. S. PAT. OFFICE 


HAYDON Manufacturing Co., ey 


Subsidiary of GENERAL TIME CORPORATION 
2535 ELM STREET 
TORRINGTON CONNECTICUT 
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HEN the remaining supply for a 
W title appears to be insufficient to 
meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 
longer offered through the Reader In- 
quiry Facility. It is difficult at times to 
anticipate the actual number of requests 
that will be received, and in a few in- 
stances a modest supply has remained at 
the conclusion of the listing. For the 
following reprints previously included in 
this department, letterhead requests will 
be filled as long as the supply lasts. 


V-Belt Drives for Adjustable Speeds, 
January 1950, 8 pages. Advantages 
and limitations of designed-in types. 


Progress in Synthetic Mica, March 1950, 
8 pages. Report on research projects 
aimed at commercial production. 


What is a “50 C” Motor, July 1950, 8 
pages. Fundamental interpretation of 
motor temperature ratings. 


Cold Rolled Electrical Strip, August 
1950, 8 pages. Continuous strip ma- 
terial substituted for hot-rolled silicon 
sheets. 


12 Ways of Reversing Capacitor-Start 
Motors, August 1950, 8 pages. Sche- 
matic wiring diagrams and operating 
characteristics. 


Fundamental Approach to Color in De- 
sign, October 1950, 12 pages. Science 
of color, color systems, specifications, 
production and _ tolerances. 


Speed-Torque Curves on an Oscilloscope, 
September 1950, 4 pages. Electronic 
system traces motor curve during ac- 
celeration from standstill. 


Safeguards for Safety in Electrical Prod- 
uct Design, October 1950, 12 pages. 
Where, why and what safeguards are 
required. 


Teaming Up With the Defense Agencies, 
October 1950, 8 pages. Who handles 
what in research, standards and pro- 
curement. 


Mechanical and Electrical Factors in 
Servomechanism Design, November 
1950, 8 pages. Factors affecting dy- 
namic performance that are often 
overlooked. 


Practical Factors in Applying Organic 
Finishes, November 1950, 8 pages. 
Quality control methods and applica- 
tion techniques. 


Design Limitations for Ceramic Parts, 
December 1950, 8 pages. Methods of 
fabrication and effect on tolerances. 


Design Ideas from Abroad, December 
1950, 8 pages. Ingenious and advanced 
designs in recent European develop- 
ments. 


Practicability of Powder Metallurgy, 
February 1951, 8 pages. Comparative 
cost factors tabulated for six fabricating 
methods. 


More Power Out of the Same Motor 
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When you underline 


LONG, HARD SERVICE 
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CHAIN DRIVE COUPLING COVER 
Morse Chain Co, 


IRONER 
WORK-COUNTER 
Ironrite lroner Co. 








BEVEL GEAR FOR TEXTILE MACHINERY 


Industrial Rayon Corp. 


TELEPHONE PARTS 
Kellogg Switchboard 
& Supply Co. 


... here’s why custom molders suggest DUREZ 


This is an invitation to consider using 
plastics for applications you may have 
thought of as being too tough for these 
materials. 

If the products or components you 
make must withstand the destructive 
effect of impact, tortion, heat, cold, 
grease, oil, acids, alkalies, or electrical 
current, Durez phenolics should fit 
profitably into your plans. These char- 
acteristics are available in outstanding 
degree among the more than 300 
Durez molding compounds. 

We have developed phenolic com- 
pounds that extend the economies of 


the molding process into many fields 
of manufacture for rugged service. 
Economies measurable in faster pro- 
duction, in elimination of machining, 
assembly, and finishing operations, and 
in reduced rejection rates, are being 
won without sacrificing performance. 

It will pay you to talk with a custom 
molder regularly before product plans 
become ‘‘set.’’ He will bring engineer- 
ing background, modern production, 
facilities, and knowledge of plastics to 
your problems. For further informa- 
tion and technical assistance, our field 
staff is at your service. 


PHENOLIC PLASTICS THAT FIT THE JOB 


NOVEMBER 1951 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 





Our monthly *‘ Durex Plastics News” will 
keep you informed on industry's uses of 
Durex. Write, on office letterhead, to 
Durex Plastics @ Chemicals, Inc., 1311 . 
Walck Road, North Tonawanda, N. Y. 
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C 
APPROVED BY UNDERWRITERS LABORATORIES AT 90 


“\INOFLAME-COR” 


the HEAT-RESISTANT lead wire 


fits perfectly 
into this 


picture 


Meets government 
specification 
AN-J-C-48a 


FLAME RESISTANT 
HEAT RESISTANT 


HIGH INSULATION 
RESISTANCE 


EASY STRIPPING 
HIGH DIELECTRIC 


FACILITATES 
POSITIVE SOLDERING 


Also 
is not affected by the 
heat of impregnation. . . 
making it an ideal wire 
for use in connection 
with coil and trans- 
former leads 

No “Nicking” problem in using this 
proven wire. Not being an extruded 
plastic, its diameter uniformity can be 
absolutely guaranteed. This eliminates 
nicking of conductors and constant re- 


“ ) setting of blades in the cutting process. 
made by Available in all sizes, solid and 
° stranded, in over 200 color combina- 
= engineers tions . . . “NOFLAME-COR” assures 
; for engineers’ | maximum output and minimum rejects. 


No “blobbing” of insulations under soldering heat, because 
“NOFLAME-COR” is NOT an extruded plastic. Production executives 
specify it as the most efficient heat-resistant wire yet 
developed. Save time, money and assembling headaches. Investigate! 


HIRAM) ae New York 7, N. Y. 


Branch Offices 


PHILADELPHIA BRIDGEPORT CLEVELAND CINCINNATI CHICAGO 
DETROIT MINNEAPOLIS ST. LOUIS ATLANTA 
DALLAS DENVER LOS ANGELES SAN FRANCISCO SEATTLE 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 
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Frame Size, April 1951, 4 pages. De- 
sign Story behind a new mine loco- 
motive motor. 


Bulk quantities (five or more) of any 
reprint listed here for which a supply is 
still available may be obtained at the 
following prices per copy on orders ac- 
companied by remittance: 


Quantity Number of pages in reprint 
ordered 4to8 12 16 or more 


$0.50 $0.60 $0.70 
0.35 0.45 0.55 
0.30 0.40 0.50 
0.25 0.35 0.45 


As a special service to librarians to 
whom ELecrricAL MANUFACTURING is 
iddressed, a m2ximum of four copies of 
any one title will be supplied without 
charge. Quantities of five or more sup- 
plied at the price schedule above. 


Associations 
and Societies 


Sears Named AGMA Executive Secretary 


John C. Sears has been appointed ex- 
ecutive secretary of the American Gear 
Manufacturers Association, with head- 
quarters at Pittsburgh, succeeding New- 
bold C. Goin, who has affiliated with the 
management consulting firm of Brenholts, 
Goin & Ogg. For the past six years Mr. 
Sears has been resident staff member of 
American Associated Consultants, Inc., 
New York City. 


Skow Heads Laminate Committee 


Dr. Norman A. Skow, director of re- 
search, Synthane Corp., Oaks, Pa., is now 
chairman of the advisory technical com- 
mittee of the Laminated Products Sec- 
tion, National Electrical Manufacturers 
Association. Dr. Skow succeeds E. O. 
Hausmann, technical director, Continen- 


tal-Diamond Fibre Co., Newark, Del. 


Important New and Revised ASTM 
Standards 


The American Society for Testing Ma- 
terials, through its Administrative Com- 
mittee on Standards, has approved a 
number of important new standards and 
significant revisions. And, in addition, 
several emergency alternate provisions 
set up to expedite production and to con- 
serve strategic material have been ap- 
proved. Among the recent actions of the 
committee are: tentative specifications for 
17 per cent Chromium-Iron Alloy for 
Sealing to Glass (B 256-51 T), 28 per cent 
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*the permanent magnet 
material that offers an aver- 
age energy product of 514 
million BH max or more, 
with 514 million guaranteed! 


There is logic in selecting INDIANA HYFLUX 
Alnico V for every application calling for per- 
manent magnets. 


With its 16% greater energy product, it performs 
old applications better and at the same time 
permits more compact design in new products. 
Yet premium quality INDIANA HYFLUX AI- 
nico V costs no more than regular Alnico V. 


AAAI 
LEZ 


IMOUCTION.B.KILOGAUSS 





DEMAGNETIZATION AND ENERGY PRODUCT CURVE 





HYFLUX 


INDIANA HYFLUX Permanent Magnets are vital compo- 
nents of guided missiles, proximity fuses, radar and thousands 
of other military and industrial applications. 


WHAT IS INDIANA HYFLUX ALNICO V? 


INDIANA HYFLUX Alnico V is not a new alloy. It is the 
result of new precision techniques applied to dependable 
Alnico V, including new procedures, controls, instrumenta- 
tion, equipment — and PRECISE supervision over every 
step of production. 


It’s the most important development in permanent magnets 
since the introduction of Alnico V itself! 


ALL SIZES, SHAPES AND MATERIALS! 


INDIANA is the only manufacturer furnishing all commercial 
grades of permanent magnet alloys. You have a choice of cast, 
sintered, formed or ductile materials. 


Many types and sizes of INDIANA HYFLUX Alnico V perma- 


nent magnets are available from stock for your experiments. 


LET OUR ENGINEERS HELP YOU! 
THE INDIANA STEEL PRODUCTS COMPANY, world’s 


largest producer of permanent magnets, offers free of charge 
every engineering assistance in the design and application of 
permanent magnets best suited to your products. 


Take advantage of this wealth of experience and “know how” 
that has developed more than 30,000 successful applications. 


Write, wire, or phone INDIANA today! 
Ask for Catalog No. 11B-1, that describes 
stock experimental magnets. 





NS THE INDIANA STEEL PRODUCTS COMPANY 


aah 
MAGNETS Te Oe ee ee 
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Chromium-Iron Alloy for Sealing to Glass 
(B 257-51 T) and revision of standard 
and reversion to tentative methods of 
Testing Thermostatic Metals (B 106-40) 
and method of Modulus of Elasticity of 
Thermostat Metals (B 223-50). 


Russel Wright Becomes President of 
Society of Industrial Designers 


Russel Wright, New York, industrial 
designer and one of the founders of the 
Society of Industrial Designers, was 


elected president of the Society for the 
year 1951-52 at its annual meeting on 
October 6 at the Moraine Hotel, High- 
land Park, Ill. He succeeded Dave Chap- 
man. Other officers elected were: Carl 
Bjorncrantz of Chicago, vice president; 
Jean O. Reinecke of Chicago, secretary, 
and A. Baker Barnhart of New York, 
treasurer. 


Foust Gets Potts Award 


The Franklin Institute has awarded a 
Howard N. Potts Medal to Clifford M. 
Foust of the General Electric Co., Sche- 
nectady, N. Y., “in recognition of his 
many contributions to the knowledge of 
high-voltage surge phenomena and the 
quantitative measurements furthering this 
knowledge through his development of 
accurate measuring devices.” 


Electronics Task Group Formed 


Manly Fleischmann, Defense Produc- 
tion Administrator, announced the es- 
tablishment of a special Electronics Task 
Group to study the possibilities of plac- 
ing additional defense work in the mass 
production plants of the electronics in- 
dustry. At its initial meeting, September 
21, the group made the following re- 
quests and recommendations: Military 
procurement services request prime con- 
tractors to place subcontracts in areas 
having a surplus of skilled labor and fa- 
cilities for electronic production; labor 
representatives submit a list of manufac- 
turing companies located in the Chicago 
and New York-Philadelphia areas and 
their current and prospective employ- 
ment levels; radio and television manu- 
facturers seek subcontracts aggressively, 
working through the Armed Forces Re- 
gional Councils; defense agencies moni- 
tor the placing of future contracts on 
heavily loaded prime contractors and 
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PROBLEM: 





How to Simplify and Speed Up Contact 
Brazing of Multiple Leads from a Screen 


GENERAL PLATE 





Provided the Solution with a “Solder-Flushed” 





Metal... A Composite Metal Combination 


Recently a manufacturer had the problem of solder- 
ing leads from a screen to a copper strip. The old 
method required cleaning and positioning separate 
pieces of solder on each spot and then heat. This 
method was time consuming and costly. 


General Plate Engineers solved the problem with 
“Solder-Flushed Copper Strip.’’ Now the operation 
involves laying the leads on the strip and heating 
each wire. The result—a strong soldered joint at 
considerable savings in time. 


General Plate “Solder-Flushed”’ metals make con- 
tact brazing quicker and easier. They eliminate 
handling of separate pieces of solder foil, provide a 
better, stronger joint. They can be supplied with 
solder to base or precious metal, copper layer for 
copper brazing or low silver content solder clad to 
base metal. 


No matter what your metal problem, it will pay 
you to consult with General Plate. Their vast expe- 





rience in cladding precious to base metals, or base 
to base metals can overcome your problems...often 
reduce costs. 


General Plate Products include... Precious 
metals clad to base metals, Base metals clad to base 
metals, Silver solders, Composite contacts, buttons 
and rivets, Truflex® Thermostat metals, Platinum 
fabrication and refining, Age-hardenable, #720 
Manganese Alloy. Write for information. 


Have You a Composite Metal Problem? 


General Plate can solve it for you 





GENERAL PLATE 


Division of Metals & Controls Corporation 
411 FOREST STREET, ATTLEBORO, MASS. 
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ENGINEERED PARTS 
FROM POWDERED METAL 


s Which of your small machined parts could be adapted 
to powder metallurgy at a worth-while saving? Radio Cores, 
Inc. will be glad to give you a detailed analysis based on 
a study of your sample parts or prints. Our engineering 
staff is fully experienced in all phases of powder metallurgy 
and has specialized in the design and application of electro- 
mechanical parts. Write for get-acquainted brochure. 


Magnetic Cores 
Mechanical Parts 
Permanent Magnets 
Porous Filters 


Ordnance Parts 


ORES 
INC. 


9540 TULLEY AVENUE 
OAK LAWN, ILL. 
(adjacent Chicago) 


Have you send for Yio nformalive Crochwre!’” 


This new IMPROVED brochure 
presents an interesting back- 
ground of the lamination 
process and its application to 
industry, particularly in the 
field of electrical parts and 
equipment manufacture. We 
invite you to send for your 
copy. 


The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


Dept. 1-8 775 Eddy Street, Providence 5, Rhode Island 


CALENDAR OF MEETINGS 


Nov. 5-8—7th All-Industry Refrig- 
eration and Air Conditioning Ex- 
position, Navy Pier, Chicago. 


Nov. 14-16—Fourth Annual, Ma- 
chine Tool Conference, American 
Institute of Electrical Engineers, 


Rockford, Ill. 


Nov. 15-16—7th Annual Meeting, 
The Magnesium Association, Bilt- 
more Hotel, New York. 


Nov. 25-30 — Annual Meeting, 
American Society of Mechanical 
Engineers, Chalfonte-Haddon Hall, 
Atlantic City, N. J. 


Nov. 26-Dec. 1 — 23rd Exposition 
of Chemical Industries, Grand 
Central Palace, New York. 


Nov. 28-30— Annual Meeting & 
Exhibits, Society for Experimental 
Stress Analysis, Hotel Bellevue, 
Philadelphia. The Symposium, a 
panel discussion on Education and 
Training for Experimental Anal- 
ysis, Nov. 29. 


Dec. 2-5—47th Annual Meeting, 
American Society of Refrigerating 
Engineers, Hotel Roosevelt, New 
Orleans, La. 


Dec. 6-7—Feedback Control Con- 
ference, American Institute of 
Electrical Engineers, Chalfonte- 
Haddon Hall, Atlantic City, N. J. 


Jan. 16-18—Eighth Annual Nation- 
al Technical Conference, Society 
of Plastics Engineers, Inc., Edge- 
water Beach Hotel, Chicago. 


study existing contract loads; encouraged 
“leader-type” contracts and provision of 
suitable incentives for prime contractors 
and subcontractors in these contracts; 
production companies should be asso- 
ciated with design contractors from the 
time development contracts are placed, 
and manufacturers of electronic com- 
ponents submit samples for testing by 
the Armed Services Electronics Stand- 
ards Agency. 


AIEE Machine Tool Industry Conference 


Interested engineers are invited to at- 
tend the Machine Tool Industry Confer- 
ence to be held in Rockford, IIl., Nov. 14, 
15, and 16, 1951, under the sponsorship 
of the Machine Tool Subcommittee of the 
AIEE Committee on General Industry 
Application, together with the AIEE 
Rock River Valley Section. 

At the first session three engineers 
from the automotive industry will discuss 
JIC Standards, design of control circuits 
and trouble shooting on machine tools. 
The second day’s sessions will be devoted 
to various types of motor drives, pre- 
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Three jobs done, instead of one! 


This 7 station transfer-type boring machine was designed 
and built to replace three machines! 


It rough bores, semi-finish bores and finish bores cyl- 
inder sleeves to exacting tolerances in one continuous, 
automatic operation. 


Howell engineers worked closely with this manufacturer 
to provide the right type and size motor for each appli- 
cation. Two 15 H.P. and two 5 H.P. Howell Industrial 
Motors supply dependable power for the twelve boring 
spindles. A 7% H.P. Howell motor operates each of the 
three hydraulic pumps which control the rough, semi- 
finish and finish heads. Each motor was engineered for 

Howell Type F Motor. A high slip, high its job! 


torque motor designed for punching and bor- This is a typical example of the service Howell offers 
ing operations. Sizes 12 to 200 H.P. in open 


frames; 44 to 125 H.P. in enclosed frames. you. We will work with you, both in your plant and at 
Howell, to design precision-built, quality motors for 
your jobs. 


Our research facilities, engineering experience and 
manufacturing skill are at your service. May we help you? 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 


Howell Type SC, general purpose, protected- HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
type Motor. Ideal for driving machines and 


equipment where atmosphere is moisture- or Precision-built industrial motors since 1915 
dust-free. Horizontal or vertical mounting. 
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Here’s why those in the know 


—demand 


Long rubber bushing 
lines clamp and shell. 
Serves as cable relief, 


gives better insulation. 


Molded rubber sleeve for moisture 
seal. Protects cable entry. 


Flat top of steel shell assures 
correct polarization with 


finger touch action. 


, ‘x 


Rubber cushion at mating face improves \ 
moisture protection and insulation. 


Spring-loaded insert retainers provide 
easy insert removal. 


The Cannon Electric UA Plug was designed to 
answer the R. M.A. request for the ideal audio 
plug. It is the w/timate in a quick disconnect for 
low level sound and related circuits. Incorporat- 
ing a wealth of design and construction know- 
how resulting from Cannon’s many years of 
pioneering in this field, the Type “UA” Series 
typifies the close attention to important detail 
that distinguishes every type of Cannon Plug— 
the world’s most complete line. The UA Series 
is sold through selected franchise distributors. 
Engineering bulletins sent free on request. 


New type thumb latch 
lock gives smooth 
action in or out. 


Both socket and pin 
contacts machined from 
solid brass, gold plated. 
Hand tinned solder cups. 


The Cannon UA Series consists of 2 plug types and 5 
receptacles, all having 3 gold-plated contacts for 15 amp 
service. Socket contacts are full-floating. The ‘‘G’’ contact 
engages first, breaks last for ‘‘no noise’ grounding or 


shielding purposes. 


CANNON ELECTRIC 


Since 1915 


CANNON ELECTRIC COMPANY, LOS ANGELES 31, CALIFORNIA 
Factories in Los Angeles, Toronto, New Haven. Representatives in principal cities. 


Address inquiries to Cannon Electric Company, Department 
Lincoln Heights Station, Los Angeles 31, California. 


K-118, P. 0. Box 75, 


cision limit switches, magnetic clutches, 
a new wiring system, load indicators and 
the use of strain gages in testing machine 
tools. Third day is devoted to plant 
visits. 


Standards 


Laminated Plastics—New NEMA stand- 
ards for laminated thermosetting poducts, 
publication No. LP1-1951 have just been 
published covering the manufacture, test 
and performance of sheets, rods and 
tubes. Data are included on paper, fabric, 
asbestos, glass and nylon base materials. 
Specifications describe each grade, and 
covers form, color, finish, dimensions, 
flexural and impact stength, water ab- 
sorption and electrical properties. Test 
methods are prescribed and typical values 
listed for physical and electrical proper- 
ties. Publication is largely the result of 
cooperative work with the military serv- 
ices, particularly the Bureau of Ships. 
Standards conform to various MIL-P 
specifications with the addition of values 
for many intermediate thicknesses. Cop- 
ies may be obtained for $1.00 from the 
National Electrical Manufacturers Asso- 
ciation, 155 E. 44th St., New York 17. 


Acoustical Terminology—More than 150 
terms used in connection with mechani- 
cal, photographic and magnetic record- 
ings are defined in the latest 50-page 
edition of Z24.1-1951 published by 
American Standards Association. Develop- 
ment of the standard was sponsored by 
the Acoustical Society of America in co- 
operation with the Institute of Radio 
En zineers, and terms are correlated and 
presented with standard definitions agreed 
upon by members of the industry. Also 
included in the publication is a table 
giving the conversion of present acousti- 
cal units into mks units. In addition to 
sections on recording and reproducing 
there are sections on: hearing and speech, 
sound transmission, and _propogation, 
transmission systems and components, 
ultrasonics, music, shock and vibration, 
underwater sound, general acoustical ap- 
paratus, architectural and general acous- 
tical terms. Copies may be obtained for 
$1.50 from the American Standards As- 
sociation, 70 E. 45th St., New York 17. 


Index to NEMA _ Standards—Complete 
revision of the descriptive index, first 
published since 1948, is now available in 
a 24-page booklet. Descriptions are listed 
alphabetically, cross-indexed by publica- 
tion number. Copies obtainable without 
charge from the National Electrical Man- 
ufacturers Association, 155 E. 44th St., 
New York 17. 


Screw Thread Gages—Revised edition of 
this ASA standard brings it up to date 
with latest requirements of ASA B1.1- 
1949 for screws, bolts and nuts. New 
edition includes tables for W and X tol- 
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MODEL 424 “DE-STA-CO”’ 
PORTABLE PLIER CLAMP 


For one-hand use in cramped work areas 








and small space. Has deep jaw capacity 
but has only 414” length. Widely used 
in aircraft and sheet metal assembling. 






















Ordinarily all of these small and very accurate stampings would be produced 
with second operations, and with inspections subsequent to each operation. 
But this group illustrated, produced on our battery of ‘“Multi-Slide” 
machines needed no second operations and had but one inspection. All were 
finished complete from coiled stock at one pass through our high speed 
precision production equipment. @ If a part you need resembles these 
precision stampings and you want production runs—send us specifications 
and blueprints for quotations. Our ““Multi-Slides” take coil stock up to 
2%-inches in width—12-inch blank length. Operations performed on 

these machines include piercing, blanking, forming, swaging, embossing, 
twisting, curling and re-forming—from coiled stock. This production method 
is especially advantageous where forming around a mandrel is required. 
Dimensional accuracy and close tolerances are assured regardless of the 
high speed of automatic production. ®@ Clips, contacts, bearings, connectors, 
terminals, rotors, tubular shaped parts and other intricate stampings such 

as these shown can be produced quickly, on time and at considerable 
savings to you. Your nearest “DE-STA-CO” representative will provide 
competent follow-up service. @ We offer additional facilities for drawing 
and stamping up to 250 tons; coining capacity to 400 tons; hand and 
automatic feed; progressive tool designs from our die department; precision 
edge finishing of stampings and dependable engineering assistance. 

Use the coupon for fast action if you like. 


<@i> DETROIT STAMPING COMPANY 


298 MIDLAND AVENUE ° DETROIT 3, MICHIGAN 


Please quote on “‘Multi-Slide”’ Please send me catalog of more 
production for enclosed part than 40 models of “DE-STA-CO” 
print as per specifications. Toggle Clamps and accessories. 
NAME 
COMPANY 


ADDRESS 





CITY ZONE____STATE 










erances on lead, helix angle and pitch 
am e ad diameter for GO, HI and IO gages, and 
€ r ra TEFL Oo a Z tolerances for plain plug gages. Copies 
i ay Vf of American Screw Thread Gages and 
Gaging may be obtained from American 
URES Standards Association, 70 E. 45th St.. 

7) A ad D © 2) fy ~ Ml a | AT New York 17, for $4.00 per copy. 





Manufacturers’ 
Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFACTURING 
as your source. 











TITANIUM—Latest issue of AL Quar- 
terly includes a 6-page report for laymen 
which cuts through some of the confusion 
and “wonder metal” claims for a cure-all 
metal, pointing out that ultimate uses for 
titanium metal are still guesswork. Some 
of the basic problems faced in producing 
the metal are forthrightly discussed. Cop- 
« ies may be obtained by writing to Public 
High Performance | Relations Dept., Allegheny Ludlum Steel 
Corp., 2020 Oliver Bldg., Pittsburgh 22 


oe) BE SOCKE F § ELECTRICAL INSULATION—New 36- 


page catalog combines materials data 

from the ten suppliers represented by the 
Pl I ; 

Earl B. Beach Co. Products include mica. 







Ideal wherever high or low ambient temperatures or fre- 










cai fibre, varnished insulation, plastics tubing, 
Ss. hi aes . ; : 2 

quency stability ace problem insulating varnish, asbestos, tape and in- 

it it 13 sulating paper. Several useful tables com- 

@ Surface resistivity 3.5 x 10'% ohms. pare properties of different materials and 

@ Loss factor less than 0.0005. grades as a guide to selection for specific 


applications. Copies obtainable from Earl 
| B. Beach Co., First Ave. and Ferry St., 
| Pittsburgh 22. 


e Dielectric constant 2.0 (60 cycles to 30,000 megacycles). 


@ Serviceable at —150°F to +575°F with negligible change in 


critical electrical characteristics. | ALUMINUM FASTENING METHODS 
Data on various types of joining and 


@ Won't carbonize under arcing. | mechanical fastening methods for use 










i : | with aluminum: welding, brazing, solder- 
@ 0.0% water absorption (ASTM Test). ing, rivets, screws fastenings, nails and 
4: ; a us. pins, stitching, formed joints and resin 

@ Unaffected by extreme humidity, corrosive simmers oe oon | bonding. An unusually complete and ob- 
Non-flammable. jective data source of 136 pages. Much 
@ Chemically inert—unaffected by oils, organic or inorganic acid, tabular material and many diagrams and 
. | illustrations showing details of fastening 

alkali or solvent. | or methods of application. Itemized 

e Allocation limits supply to projects with National Production | cross index refers to test, illustration and 
Authority section, tables. Available from Reynolds Metals 


Co., Louisville 1, Ky. 
@ Write for catalog No. SO-428-9. 










carries an aluminum gage with a gradu- 
ated series of holes. To determine size of 


* du Pont’s trademark for its tetrafluoroethylene resin SLEEVING SELECTOR—Sample card 
D : : sleeving needed to insulate a given con- 

Te te i i 3 : FLUOROCARBON ductor, the wire is inserted in the closest 
See | fitting hole. Number beside hole gives 

a 7 y | is a PRODUCTS DIVISION sleeving size. Obtainable for $1.00 from 
saw . Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6. 
COMPANY 








617 N. 10TH STREET, CAMDEN, NJ. 


ce - Z THIN ELECTRICAL STEELS — Com- 
ee UORGCARDON On tries plete and specific data on insulated iron- 


silicon alloys of exceptional magnetic 
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-1 It's TOPHET for Top Heat 


WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 










































properties for 400-cycle motors, magnetic 
amplifiers, electronic equipment and other 
fast-response or high frequency uses. 
Thickness ranges from 1 to 7 mils de- 
pending on type. Magnetic data given in 
21 pages of curves. Product Information 
Service, Armco Steel Corp., Middle- 
town, Ohio. 





POWDER METAL PARTS—New house 
magazine, “Bound Brook Bulletin,” tells 
about applications for powder metallurgy 
in bearings and structural parts. First 
issue includes brief mention of several 
oil-retaining bearing applications in Army 
tanks and other ordnance equipment. Let- 
terhead requests to be placed on the 
mailing list should be sent to S. S. Con- 
nor, Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. }. 


MEN in 
INDUSTRY 


Harold C. Weingartner, who was chief 
engineer, engineering department, Na- 
tional Research Corporation, Cambridge, 
Mass., has been elected vice president 
} and general manager of the equipment 
division. 











Paul W. Arnold and Richard A. Geuder 
have been promoted to the newly created 
posts of executive assistant to the sales 
vice president and manager of a new de- 



































Because all Leach Relays are quality 
engineered for dependable duty... 
they are specified first by leading 
manufacturers of industrial equip- 
ment of all types. If your equipment 
demands relays that are first and 
foremost, more dependable and 
longer lasting, specify Leach Relays 
... they're more dependable... per- 
formance proves it. Whatever your 
relay control problem... it’s a chal- 
lenge to Leach. Illustrated are but a 
few of the wide selection Leach 
provides industry, as standard 
equipment. 










Paul W. Arnold 


RELAYS SHOWN ABOVE CAN BE SUPPLIED WITH VARIOUS 
CONTACT ARRANGEMENTS. WRITE FOR DETAILS. 


BETTER CONTROLS THROUGH BETTER RELAYS 


~~ 


oat 


bhEAGCEH RELAY GO. 





5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of U. $. and Canada 





Richard A. Geuder 
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Series 1600 ‘‘ground” 
precision radial bearings. 


Series 1000 “ground” pre- 
cision thrust bearings. 


BALL BEARINGS 





“Low cost” bearings can be “high 
quality” bearings. Quality is rela- 
tive — a comparative measure of 
dollar value, and can 
be built into the most 
inexpensive product. 
















Series 400 low 
cost “‘un- 
ground’’ radi- 
al bearings. 


The Nice Line ranges 
from close tolerance, 
precision “ground” ball 
bearings to low cost 
“ynground” ball bear- 
ings of inexpensive de- 
sign and construction. 
For “top quality” at 
any price, specify Nice. 













Series 600 low 
cost “‘un- 
ground”’ thrust 
bearings. 


NICETOWN PHILADELPHIA: PENNSYLVANIA 
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partment of applied engineering and in- 
dustry sales, respectively, of The Reliance 
Electric & Engineering Co., Cleveland. 
Mr. Arnold was formerly manager of 
product sales and Mr. Geuder headed 
company application engineering work. 






















































Walter Richter formerly consulting 
electrical engineer, engineering develop- 
ment division, Allis-Chalmers Manufac- 
turing Co., has opened his own consult- 
ing office at 5426 No. Kent Ave., Mil- 
waukee 11. He will specialize in the de- 
velopment and application of electronic 
devices for industrial control and meas- 
urements. 


George F. Habach has been appointed 
executive engineer at the Harrison plant 
of the Worthington Pump and Machinery 
Corp., Harrison, N. J. Everett Schmach- 
tenberg will serve as chief engineer of 
the centrifugal engineering division and 
W. D. Sizer as manager of regional en- 
gineering and service department. 


L. K. Stringham, formerly director of 
the welding department, The Lincoln 
Electric Company, Cleveland, has been 
appointed chief engineer. 


W. A. Lauder, chief engineer, Unimax 
Switch Division of The W. L. Maxson 
Corp., New York, has been elected chair- 
man of the Precision Snap-acting Switch 
Section of the National Electrical Manu- 
facturers Association. 


Clayton P. Fisher, Jr., formerly man- 
ager of the apparatus exhibit train divi- 
sion, General Electric Co., Schenectady, 
has been appointed manager of materials 
and purchasing for the Major Appliance 


& 
he OW to iron out Division, Bridgeport, Conn. He succeeds 
Lee D. Nutter. James H. Goss, formerly 
Small Apparatus Divisions, Schenectady, 
is now manager of manufacturing, Major 


ai SG les problem Appliance Division. 


James C. P. Long has been appointed 
to the Washington, D. C., engineering 
staff of Sprague Electric Co., North 

LECTRIC IRONS . . . along with many other appliances Adams, Mass. Mr. Long was formerly 


... take on extra sales appeal when they’re equipped with head of the material coordination section 
General Electric lamps. G-E lamps, filament or neon glow, of the Bureau of Aeronautics, U.S. Navy. 
can add convenience, safety and novelty to your product too 
... at very little cost. For example, the iron shown above 
offers consumers added convenience and safety 
by using a tiny G-E lamp to indicate when cur- Company Briefs 


rent is on. 








For help in designing a lamp into your 

roduct, consult your nearest G-E lamp distri ; 
oe : : ; y a P . - tion of America, Camden, N. J., plans to 
office. Or write Lamp Division, General Electric, LAMPS enter the home air-conditioning field. 
Nela Park, Cleveland 12, Ohio. Three models—a 3-, %4- and a 3%4-hp unit 


will be introduced. The designs and spec- 
ifications for these units have been com- 
pleted by RCA Victor design engineers 
and will be manufactured by Fedders- 
Quigan Corp., leaders in air-conditioning 
manufacturing, Buffalo, N. Y. 


G t N c a A [ : F [ = C T | Pe Robertshaw Thermostat Division, Rob- 
ertshaw-Fulton Controls Co., Youngwood, 


Pa., has completed additions of over 50,- 


RCA Victor Division, Radio Corpora- 


You can put your confidence in— 
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Something new and 
different every day, 

















































That’s what’s interesting about this plastics bus- 
iness ... there’s something different doing every day. 
It seems that every problem is different—more chal- 
lenging than the one preceding. That’s how we've 


accumulated the experience and know-how which can Q-B Says: 


When you have a plastics problem 


be valuable to you. We've learned to do by doing — 
And can't seem to find the answer 


designing, die-making, engineering and molding. Just iach ities ieteeaiin ai ee 


‘step right this way, folks’’ we want to help you with You won't be taking 
a chance, Sir. 





your next plastics problem. 


QUINN-BERRY CORP. 
2656 West 12th Street 
ERIE, PENNSYLVANIA 


WPA 3 
Branch Offices: 


MR. HARRY R. BRETHEN MR. JOHN WEILAND, JR MR. H B. COLLINS, JR. MR. AUSTIN L. WRIGHT 
15 Lawrence 7105 Grand Parkway Fairport Road 24 Decatur Road 
Detroit 2, Michigan Milwaukee 13, Wisconsin East Rochester, New York Havertown, Penna. 

Phone — Townsend 8-2577 Phone — Greenfield 6-7161 Phone — Hillside 2415-M Phone — Hilltop 7-0345 


ad 
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BONDED-RUBBER 


MOUNTINGS 


@ There is a solution to the problem of undesirable vibration 
—LORD Bonded-Rubber Mountings. The result . . . improved 
product performance in many ways. LORD Mountings make 
mechanical equipment smoother . . . quieter . . . easier to 
operate ... easier to sell. They protect precision and accuracy 
... increase personnel efficiency and production . . . prolong 
service life and reduce maintenance costs ... save vital material 
... Cut scrap loss. 

LORD Mountings have been found indispensable for hun- 
dreds of modern products. They offer many advantages for the 
simplification of design, reduction of weight, speedier and 
more economical assembly, and greater operating efficiency. 

To attain these performance improvements, vibration-control 
should be planned as an integral part of your product. LORD 
Engineers will assist you to most effectively adapt flexible 
mountings to your designs... select mountings of proper type, 
size, and deflection . . . position the mountings for greatest 
effectiveness. 

Whether you make sensitive instruments or massive 
machinery, it will be to your advantage to make LORD Vibra- 
tion-Control part of design.For improved product sales appeal, 
bring your vibration problems to LORD .. . Headquarters for 
Vibration-Control. . 


LORD MANUFACTURING COMPANY, ERIE, PA. 
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000 sq ft to the plant area including in- 
creased space for the engineering de- 
partment. 


General Controls Co., Glendale, Calif., 
manufacturer of automatic pressure, 
temperature, level and flow controls, has 
set up a branch office in New Orleans, 
La., at 426 Audubon Bldg. Robert C. 
Servat has been named branch manager. 


Westinghouse Electric Corp., Pitts- 
burgh, will undertake a $296,000,000 ex- 
pansion program extending beyond 1953. 
The expansion program will be the sec- 
ond undertaken since the end of World 
War II. The first, announced in 1945, was 
completed in 1948 at a cost of $150 mil- 
lion and increased manufacturing facili- 
ties by 50 per cent. 


The Kanthal Corp., Stamford, Conn., 
has announced the opening of its new 
plant for the manufacture of Kanthal 
‘resistance material. 


Borg-Warner Corp., Chicago, is going 
to erect a 104,000 sq ft factory for the 
manufacture of electrically driven hy- 
draulic and fuel pumps for jet engines at 
Wooster, Ohio. Robert J. Minshall, presi- 
dent of the newly created Wooster Di- 
vision, will head manufacturing opera- 
tions. 


The Lincoln Electric Co., is now lo- 
cated in its new plant at 22801 St. Clair 
Ave., Cleveland 17. 


Charles H. Besly and Co., manufactur- 
ers of machine and cutting tools, will 
build a one story plant in South Beloit, 
Wis., which will house both divisions of 
the company. 


Acme Electric Corp., is adding 7000 
sq ft of floor space to its dry-type air- 
cooled transformer plant at Cuba, N. Y. 


Kirkhill Rubber Co., has moved to its 
modern office and factory in Brea, Calif. 
New and larger mills, calenders, presses, 
and tubing machines have been added to 
increase production of standard or cus- 
tom parts, molded rubber, lathe cut 
goods, extruded products, sponge rubber, 
sheeting and silicone products. 


Copperweld Steel Co., Glassport, Pa., 
has purchased all the outstanding stock 
of Flexo Wire Co., Inc., Oswego, N. Y. 
Latter company will be operated as a 
wholly owned subsidiary and will pro- 
duce small and fine sizes of Copperweld 
wires and cables and copper and bronze 
wires and cables. 


Westinghouse Air Brake Co., Wilmer- 
ding, Pa., has acquired Melpar, Inc., 
leaders in the fields of radar, sonar, com- 
munications, guided missiles, computers 
and miniaturization (see ELECTRICAL 
MANUFACTURING, Sept. 1951, p. 103). 
Thomas Meloy, president of Melpar, will 
continue in that same capacity and will 
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It’s easy to do if you know how. As a matter of 
fact, many of our customers are amazed by the 
amount of steel that can be shaved off a spring 
design—without impairing product performance. 

Our engineers can suggest steel-saving economies 
because they are more than designers. They’re 
production men, too; with a thorough knowledge 
of spring-making machinery and the most econom- 
ical way to use it. As a result, our engineers know 
how to design a spring that will meet your every 
performance specification. 


with better spring design 


At the same time, they’I!l design it so it will flow 
smoothly through our production department. In 
other words, a spring designed for the modern, 
high-speed machines that have to make it. 

This production-minded engineering can give 
you a better product, simplify design and thereby 
save steel. And quite often all this can be accom- 
plished at a lower cost than the original design. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO - COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NOVEMBER 1951 


Let us help you save steel 


AMERICAN ()uclitz sprines 
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retain his entire staff organization. Head- 


"5° oe .? quarters will remain at Alexandria, Va. 
for the Lilliput Limited 





/ Prompted by the increased demand for 

\ \ \\ ( I j copper and zinc for defense purposes, 

Bridgeport Brass Co., Bridgeport, Conn., 

x ‘ has decided to supplement its present 

when \ mill operations by adding aluminum prod- 
ucts. 













. United States Rubber Co. has acquired 
\ the assets of the Chicago Die Mold Man- 
X\\ | | | ufacturing Co., custom molder of plastic 


radio cabinets, dials and other plastic 
products. The company will be known 
as Chicago Die Mold Division and will 
be managed by E. A. Petersen, former 
owner. 






















The Ohio Plate Glass Co., Toledo, 
Ohio, is adding fabrication and distribu- 
tion facilities for Fiberglas Aerocor in- 
sulation and PF (Pre-Formed) insulation, 
and will supply special sizes, shapes and 
odd lots to manufacturers. 





General Electric Creates 
New Operating Divisions 




























Electric Co. has formed. six 
new operating divisions: Motor and Gen- 
erator Division and the Turbine Division 
both with headquarters at Schenectady. 
N. Y.; Transformer and Allied Products 
Division, Pittsfield, Mass.; Measurements 
and Industrial Products Division, Lynn, 
Mass.; Switchgear and Control Division, 
Philadelphia; and the Component Prod- 
ucts Division at Fort Wayne, Ind. 
Together with the recently-announced 


General 







Product of 
Jefferson Electric Co . a 
Bellwood, IIlinois po 


“ 

















fe 
P.... to the incorporation of 
circuit breakers in transformers, overloading and short circuiting of 


miniature electric train systems were the causes of many fires. This Defense Products Division, these new 

new Jefferson Toy Transformer provides complete protection for marie — the — = _ de- 
; . yartments which constituted the tormer 

transformer, train and equipment. When all's well, the green light a : eae eee 


: Large Apparatus Division and Small Ap- 
burns—but when an overload or short occurs, the red light flashes paratus Division. 


on and the entire circuit is broken before damage can be done. James M. Crawford has been named 


When the trouble is corrected, pressing the re-set button re-estab- general manager of the Motor and Gen- 
. cc erator Division, which includes the Large 
lishes the circuit. Motor and Generator Department, Smail 

The exaggerated perspective drawing shows the Chace and Medium Motor Department, and 


Thermostatic Bimetal slotted into a “hairpin” element “A”. It will ee Works rn i seamen 
; Glenn B. Warren is general manager o 
t when an overload agg ys eee OR elites 
carry the normal current without response by ” ; the Turbine Division, which includes 
occurs, resistance to the increased current causes the bimetal to 


among its products steam turbines, gen- 













heat up; the high responsive side being down, the bimetal bends erators, gas turbines, superchargers, 
upward, opening the main contacts "B” and closing the red light gears, the foundry and Schenectady 


a " vorks laboratory. 
contacts “C". The coil spring “D” locks the contact in an open ee een 


position as the bimetal. cools and resumes position. When the 
trouble is corrected, the re-set is pushed down, the red light circuit 


Francis E. Fairman, Jr. is general man- 
ager of the Transformer and Allied Prod- 
ucts Division, which includes the Trans- 


is broken and the coil spring “D” holds the main circuit contacts former and Allied Products Department 

Eee eng ee SEN Reiieeaceuiaieaanea tae ache 
Jefferson Electric fabricates this element from Chace #2600 gear and Control Division, which in- 

strip. The 29 types are also available in random coils or in elements cludes the Control Department and the 

fabricated and assembled to customer specifications. Ask for our panhengear Dagertenent. 

64-page reference on thermostatic bimetal element design, then Harold E. Strang is general manager 


ae B : of the Measurements and Industrial Prod- 
consult the Chace Applications Engineers before you proceed with ucts Division. which techies the Moter 


development of your own temperature responsive device. and Instrument Department, Lighting 
and_ Rectifier Department, Industrial 


Heati Department, Weldi Depart- 
"P M » i HAC 3 co. ae al om River Works Service De. 
a ve 6 is) ° t; Q partment. 


William C. Wichman is general man- | 
1608 BEARD AVE., DETROIT 9, MICH. 


ager of the Component Products Division, 
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World’s First Machine for the 
Manufacture of Self-Reinforced 
Aircraft ''Skins”’ 


Designed and built by Giddings & Lewis, this 
massive three-dimensional milling machine 
carves aircraft wings from single pieces of alumi- 
num. The customary web of struts, braces, 
welded sections and rivets are eliminated. To 
insure accuracy, {csr Single-Row Deep- 
Groove Ball Bearings are used in each of the three 
Onsrud Cutter Heads. Nor was accuracy 
Onsrud’s only reason for specifying Sir. From 
years of experience, they know that S0srF 
delivers more than bearings. They know the 
teamwork of experienced bearing engineers at 

Ff ’s headquarters; the teamwork of Sis 

field men who are qualified specialists in the 
application of bearings to machine tool 

designs; the expanding production facil- 

ities of efficient, up-to-date plants. 


7997 
7277 


8 


” 
Heart of its accuracy is 
Onsrud Cutter Head Motors 


=~ takes a cut at 
production time 


BALL AND ROLLER BEARINGS 


integrity + craftsmanship + metallurgy 


MONSON WHY GIF IS PREFERRED BY ALLINDUSTRY ‘lerance control + surface finish + product uniformity 


engineering service - field service 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.— manufacturers of SKF and HESS-BRIGHT bearings. 
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including the Fractional-Horsepower Mo- 
tor Department, Specialty Transformer 
and Ballast Department, and Ft. Wayne 
Works Service Department. 

John W. Belanger and Nicholas M. 
DuChemin have been elected vice presi- 
dents of General Electric Co. Mr. Belan- 
ger, who had been general manager of 
the Large Apparatus Division, was ap- 
pointed general manager of the newly- 
created Defense Products Division and 
maintains headquarters in Schenectady. 
The new Defense Products Division in- 
cludes the Aircraft Gas Turbine Depart- 
ment at Lockland, Ohio, and the Aero- 
nautic and Ordnance Systems Depart- 
ment, at Schenectady. Mr. DuChemin, 
former general manager of the Small Ap- 
paratus Division, has been placed in 
charge of the Manufacturing Service Di- 
vision with offices in New York and Sche- 
nectady. 
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| Readers Spell Out Engineer- 
ing Manpower Needs 


(Continued from page 129) 


needed by air frame manufacturers. 
This study does substantiate what is 


1 

F 5 f im | already well known—that aircraft com- 
j ve : a | panies are seeking electronic engi- 
. a! i | neers. Chemical engineers are excluded 
, | too, but the need for chemists has 


been tabulated because they deal with 
the chemistry of materials on a re- 


ay Aa although many of the former are 
69 
Y 


























| search level. A few metallurgists are 
40 Years’ experience producing lumped in with this category. Simi- 
quality lightweight castings for larly, physicists deal with basic prob- 
the aircraft, textile, pneumatic lems in electricity, magnetism and 
tool, automotive, domestic ap- mechanics in basic research. The need 


for large numbers of these scientists 
in the research laboratories of the 
largest companies substantiates this 
conclusion. 

As the chart and table indicate, when 
lumped together, the demand for elec- 
trical and electronic engineers domi- 
nates that for mechanicals. But it may 
surprise some to discover that in 
seven product categories, more me- 
chanical engineers are required than 
| electricals. Only in the instrument 
| manufacturing group do the combined 
totals of electrical and electronic en- 
| gineers exceed the requirement for 
| mechanicals. Among the electronics 
| 


pliance, and other diversified in- 
dustries everywhere. 


Well-Made Wood and Metal Patterns 


Ampco Bronze Castings and communications manufacturing 


group, as would be expected, top de- 
mand is for electronic engineers, just 
| as the need for electricals is greatest 
among the smaller electrical equip- 
| ment manufacturers. But for the larg- 





est three producers of electrical ap- 
paratus, the largest single category is 
mechanical engineers, although the 


THE WELLMAN BRONZE & ALUMINUM CO. 





combined demand for electrical and 


2515 EAST 93rd STREET CLEVELAND, OHIO | electronic recruits outweighs the de- 
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THE NEW 


Poluken 


INDUSTRIAL TAPES 





TAILORED TO YOUR JOB 





Mespital power must net fall—Polyken No. 822 
guards power supply for Meadowbrook Hospi- 
tal. This remarkable new adhesive electrical 
tape is far faster and easier to apply than older 
insulating materials. No packs, wraps, com- 


pounds needed ! 





New tape applied in half the time 


controls high voltage 


The new Polyken Tape No. 822 wraps high-voltage 
installations in half the time required by old methods. 

This means convenience, speed, and an obvious 
savings in labor. 

Take, for example, Meadowbrook Hospital, Nas- 
sau County, N. Y. They formerly used varnished 
cambric, but have now cut insulating time by 52% 
using this inexpensive corona-quenching tape for 
cable and bus bar insulation of their double-end 
power center. 

Here’s Polyken No. 822: only .009 inch thick, 
but with 10,000 volts dielectric strength. Stretches 
both ways to conform to irregular surfaces—the 
only oriented polyethelene tape with a successful 
pressure-sensitive adhesive. Solventproof, corro- 
sion-proof—for splicing, wrapping, corrosion-coat- 


Polyken Industrial Tape, Department of Bauer & Black, Division of The Kendall Company 


ing, and hundreds of other uses. Write for samples. 

Or ask us about another Polyken tape—let our 
Tape Engineer analyze your particular problem. Let 
us see if YOU have a job where tape can cut labor time 


in half. 


Q 
| Polyken, Dept. EML, 222 West Adams St., 
| Chicago 6, Ill. 
| For specifications, samples, and further informa- 
| tion on this and other Polyken tapes, please send 
| me your FREE BOOKLET, ‘‘Tape is a Tool.”’ 

I 
| i n= Anaemia 
| Company Seiceeilliehnedsahinadl ; silthidand 
Street Address___. 
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the advantages of 


TEFLON* 

























































































RAPID, LOW-COST PRODUCTION OF PARTS 


Close tolerance extruded Teflon rods in a wide 
range of sizes recently developed by our engi- 
neers, offer fabricating advantages over the 
short molded lengths previously available. Where 
Teflon’s electrical properties or exceptional cor- 
rosion or heat resistance is needed, uniform parts 
can be readily machined from our rod. We also 
supply machined or molded Teflon parts. 

Typical Electrical Properties of Teflon: Electrical 
properties of Teflon are practically unchanged 
through its useful range of service from —100°F. to 
480°F. Short-time dielectric strength as high as 
1,000 to 2,000 volts per mil, in 2 to 10 mil thick- 
nesses. Long-time dielectric strength reported over 
1,000 volts per mil in the absence of corona. Elec- 
trical loss factor over frequencies from 60 cps to 


30,000 mc is less than 0.0005. 


*Teflon is a trademark of the E. I. Dupont Co. 


New Folder Contains Complete Information on 
available sizes of Teflon and Nylon rod, strip 
and tubing. Write for your copy. 


Bs ll 
THE 


© OLYMER CORPORATION 


Reading, Pennsylvania 


Pioneer Producers of Nylon Rod and Strip 





mand for the former. 

For the machine tool and industrial 
machinery group, the marked need for 
mechanical engineers is to be expected. 
It has long been apparent that good 
machine designers are much sought 
after. Even competent draftsmen are 
difficult to find. Several place this lat- 
ter need 


above that for design engi- 












neers. 

Two-thirds of those reporting give 
expanded development programs as 
the reason for seeking additional engi- 
neering and scientific personnel at this 
time. By comparison, retirement is a 
minor factor and the draft and call- 
ing up of reserve officers is named by 
only 15 per cent. Specifically, 506 men 
are reported lost to the Armed Serv- 
ices, or only 1.9 per cent of the total 
number of engineers employed by the 
product groups reporting. 

One of the largest companies was 
able to recruit about 80 per cent of 
its requirements from engineering col- 
leges this past June, but because many 
had taken ROTC or Navy V-12 pro- 
grams, they are being recalled as re- 
servists at a rapid rate. Requests for 
deferment have been wholly negative. 
In the end, the firm expects to end up 
with only about 62 per cent of its 
requirements of recent graduates sat- 
isfied. Most of the smaller companies 
indicate that appeals to local and state 
draft boards have been successful in 
retaining engineers that are not re- 
servists. 

Except among manufacturers of 
electronic equipment, relatively few 
engineers have been lured away by 
more attractive offers from other com- 
panies, mostly in the aircraft field. 
Financial inducements have been a 
factor here. 

To relate engineering manpower re- 
quirements to projected output of the 
engineering colleges, the reader was 
asked to name the sources normally 
used for obtaining new engineering 
personnel. Over half replied that they 
regularly recruited college graduates 
as well as experienced men, the latter 
presumably first hired and trained by 
the larger companies. 


Women Engineers Favored 


Some top level industrial men—in- 
cluding Charles E. Wilson, Director of 
Defense Mobilization—have urged that 
more women as well as men be coun- 
selled to undergo engineering training ; 
hence the reader was queried as to 
whether his company would employ 
women engineers if available. Sur- 
prisingly, 56 per cent of those replying 
indicated they would do so, and one- 
fourth noted that for theoretical work 
they already have used or would be 
willing to employ women who had 
majored in science or mathematics in 
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PRACTICALLY PURE DIRECT CURRENT-Less than 1/4 of 1% Ripple 


Gogue Low Ripple OC Generafors 


for: 
i 1. High Power Electronic Equipment 


. Testing of High or Low Power Electronic Equipment 
Telephone Exchange Battery Charging 
. Cyclotron Power and similar applications 


hwnN 








Bogue 
25KW, 1000 Volt 
Control Pane! 





Bogue Electric produces a line of AC/DC Motor-Generator 
Sets whose DC output contains less than 1/4 of 1% ripple, 
with some designs as low as 1/10 of 1%. This excellent perfor- 
mance is secured by precision design, care in selection of materials, 
and quality control in manufacture. 


The units are made in sizes from 1KW to 25KW and in 
voltages from 6 to 1000 or higher if required. If extreme accuracy 
in output voltage is required the sets can be equipped with Bogue 
Magnetic Amplifier (Static) Voltage Regulators which will hold 
the DC output voltage constant to within 1/10 of 1% over the 
full range from no load to full load. If you have problems along 
these lines please consult our engineering department. 


BOGUE ELECTRIC oe 


“, 
op 


MANUFACTURING COMPANY s 


Where Precision Coordinated Design...Counts! 
60 IOWA AVENUE * PATERSON 3, NEW JERSEY 


ce ee eae caer awe wl wn 


MAGNETIC AMPLIFIERS «© MAGNETIC CONTROLLERS « AC & DC MOTORS 
AC & DC GENERATORS ¢ VOLTAGE & SPEED REGULATORS ¢ SWITCHBOARDS 


OGUE FI 
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. Lake it from me-- 


il D-yac tidy 
New Manual 
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fey 


Roth Rubber 
Mes | 
— Can Save You 
Money! 


Get this manual and let us quote on your present 
rubber requirements—or create a special formula to 


cut your costs, boost output, or simplify production. 








RO) RVSSGA GomPany ) 


1858 S&S. 54th Avenue 
Chicago 50, Illinois Custom Manvfacturers of industrial Rubber Products since 1923 
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Please send me the new manual describing 


your production facilities and products. 
WRITE, 


AL ae OR Name 
ve 
COUPON Company position 
TODAY! Company 


Street Address 

















City. State. 








arts colleges. Only the lack of work 
of a theoretical nature deterred many 
more from indicating this latter choice. 

Two of the recommendations of the 
Engineering Manpower Commission 
were that engineers be used only in 
jobs in which engineers are required 
and that they be released from posi- 
tions not requiring engineering train- 
ing. Hence the question was asked: 
“Are engineers being reclassified to 
do engineering work and are _ tech- 
nicians being assigned to routine 
jobs?” The question turned out to be 
much in the same vein as: “When did 
you stop beating your wife?” Most of 
those responding would not own up 
to the fact that engineers were hereto- 
fore employed on routine work, al- 
though one reader frankly stated that 
to replace men lost to other companies, 
some graduate engineers doing draft- 
ing work were being replaced by tech- 
nicians. Other typical comments fol- 
low: 

Technicians doing laboratory and rec- 
ord work; engineers confined to design 
and engineering analysis. 

Sales engineers being changed to job 
engineers. 

Technicians being elevated to status of 
engineers on basis of experience and part- 
time education. 

We have 10 technicians relieving 8 en- 
gineers of a large amount of routine de- 
sign and testing work. 

We have found good technicians to be 
in shorter supply than engineers! 

In a small company, the writer (Chief 
Engineer) is unavoidably loaded with a 
lot of miscellaneous routine work. 

Most men are working beyond their 
skills. 

Only exception is in certain types of 
testing and quality control which techni- 
cians cannot handle. 

It’s worse! Technicians are now re- 
quired to do engineering work. 

Engineering talemt limited essentially to 
work of a design nature. 

All test work assigned to technicians 

Mathematical computation, _ statistics 
and technical writing done by technicians. 

Making effort to reduce engineering 
time devoted to production problems. 

Some engineers reclassified to manage- 
ment functions. 

Good draftsmen are tougher to get than 
young engineers. 

Men with secondary school education 
given more responsibility due to lack 
of men with degrees. 

We do not eliminate routine from our 
engineers; we want them to know their 
jobs. 

Engineers previously transferred to 
sales, purchasing and production depart- 
ments are being recalled. 


It has also been urged that industry 
and government should develop both 
on-the-job training programs and co- 
operative training programs with edu- 
cational institutions. Hence the ques- 
tionnaire sought to find out what is 
being done or what is planned along 
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WHEN THE POWER COMPANY changed over to 
alternating current in certain Chicago areas it meant 
that existing elevators operating on D.C. had to be 
converted fast, or the good people of the town would 
be “grounded.” 


Ther Electric & Machine Works of Chicago solved 
elevator rectification problems for considerably more 
than 100 famous buildings in the Windy City by 


designing complete power supply and regenerative 
braking equipment employing SELETRON rectifiers. 
The illustration shows a typical 3 bank unit with re- 
generative control, built for the Clinton Realty Co. 


Of course, elevator operation is but one of many uses 
for SELETRON. These rugged, efficient selenium recti- 
fiers are versatile — useful in hundreds of varying 
industrial applications for economical conversion of 
alternating current to D.C. 

a 7 ee 2. 20KW i Your own rectification problems may easily be solved 
co oun ; : : be by SELETRON engineers. Write us now describin 
them — and request our new Bulletin No. 104-C-11. 


SELETRON DIVISION 


RADIO RECEPTOR COMPANY, Inc. 


Since 1922 in Radio and Electronics 


Sales Dept: 251 West 19th St., New York 11, N.Y. 
Factory: 84 North 9th St., Brooklyn 11, N. Y. 
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THE FASTENER— 


a vital link 
in your chain 


of Cost Control! 


An ordinary fastener, no matter 
how cheaply you can buy it, can 
cost many times as much as a 
good fastener when you figure 
lost assembly time and rejects. 
A good fastener, uniform di- 
mensionally and right for the job, 
cansave its cost many timesover. 


Scovill Makes Good Fasteners 


Scovill fasteners are made on 
special order only; no “bin” 
stock is carried. They are “‘cus- 
tom-made” for each job. 








Recessed Head Screws + Sems 
Tapping Screws * Standard 
Machine Screws + Special Cold 
Headed Parts 


LATA 
| () jUpFASTENERS 


industrial Fastener Sales, Waterville Division 
Scovill Manufacturing Co., Waterville 14, Conn. 






Montclair, N. J. « Detroit « Wheaton, Ill. « Los Angeles 
Cleveland « San Francisco « Rochester, N. Y. 
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such lines. About one-third of the com- 
panies covered in this survey indicated 
that some sort of on-the-job training 
programs are carried on for assimilat 
ing recent graduates into the engi 
leering organization. The training pro- 
grams of General Electric, Westing 
house and Allis-Chalmers have been 
established for almost fifty vears and 
are well known. Some of these edu- 
cational setups are equivalent to post 
graduate work in college, leading to 
a master’s degree. Out of them>* hav 
come a goodly percentage of engi- 
neering personnel of the smaller com 
panies. 

In the smaller companies, where sep 
arate training departments are not war- 
ranted, the work of training devolves 
upon the engineering department per- 
sonnel, Below are summarized some of 
the training systems being emploved 
by firms canvassed by questionnaire: 

Recent engineering graduates or high- 
ly qualified technical men understudy one 
or more design engineers: training pe- 
riod varies from one to four years. 

Training is rotating the 
tra‘nees through four basic engineering 


done by 


sections, for periods varying from four to 
six months each. Trainees are hired by 
the personnel manager with the concur- 
rence of the chief engineer, chief design 
engineer and sales manager. 

We do the training in Engineering. The 
trainees are pre-selected by personnel 
manager, screened by design engineers, 
passed on finally by chief engineer. 

The engineers are selected by the sales, 
engineering and production departments. 
and are trained while working in the 
various departments by the department 
supervisors. They are shifted from one 
department to another. 

In a small organization, training is on 
an individual basis and could hardly be 
called a “program.” 

New engineers are allowed to work in 
each department in plant for a week or 
two before being placed on engineering 
work 

Mathematics and electrical engineering 
courses related to our manufacturing field 
are taught in engineering department. 

Every new engineer works in the shop. 
testing and inspecting, gces on field trips 
with an experienced engineer, and _ re- 
ceives instruction on design procedures, as 
directed by chief engineer. 

Chief engineer conducts training; se- 
lects tra‘nees. Courses are lecture type. 

New engineers are trained by respon- 
sible supervisor with senior engineers as- 
sisting; selected by chief engineer 
(screened by personnel department). 

Trainees selected from production em- 
ployees by engineering department are 
asked to take a correspondence course for 
which they will be partially reimbursed. 
This generally provides ample supplement 
to the practical engineering work. 

If we had the teachers, we would use 
them for engineers. 

Engineers handle trainees selected by 
chief engineer. Combination of theoretical 
training with design or development work 





in progress for actual practice. 

Training is accomplished in project 
groups and generally by the project en- 
gineer. 

We regularly train new engineers in 
specific on-the-job courses after an in- 
tensive technical course including indoc- 
trination. 

Training is done by the engineering 
department and is given to all newly em- 
ployed college graduates. The training 
consists largely of about 20 rather in- 
formal talks given over a period of ten 
weeks. 

Courses are mathematics, 
special engineering 
problems peculiar to our products, given 
by chief draftsman and assistant chief 
engineer. 


review of 


shop practice and 


Trainees are selected by chief engineer 
or assistant. They must have some en- 
gineering schooling or be going to night 
school. They are placed with some of our 
experienced men for training. 

We are planning to educate our mechan- 
ical engineers in the fundamentals of 
electrical (Machine _ tool 
plant.) 


engineering. 


Chief engineer selects and trainees go 
to school 4 hours a week at the local 
industrial school. I.C.S. course used. 

We are training h‘gh school boys fer 
detailers, under 
leaders. 

Engineering consultant on work sim- 
plification is currently starting 12-week 
course attended by engineers. 

Training has to be done by chief en- 
gineer and by experience. High school 
graduates with training do as well as 
graduate engineers, if they have tmagia- 
tion. You can’t make engineers, that is, 
designers. 


supervision of secticn 





Low-Cost Processing of 
Alnico Rotors and Stators 
(Continued from page 127) 





iace grinding. The centerless grinding 
time is about six minutes. This re- 
design is typical of several other ro- 
tors, with certain modifications. 


Design Evolution in Stators 
Fig. 5 illustrates the use of two 
alnico poles in the stator of a d-c gen- 
erator. The old construction was made 
by grinding both faces of each pole. 
Notches as shown at A were cast in 
the alnico to permit clamping to the 
arbor. After grinding the assembly is 
clamped as shown and bore turned to 
size. 

Fig. 6 shows the same stator using 
unground alnico poles. While the sur- 
face is somewhat rough, and the toler- 
ance on radii must be within the capa- 
bilities of the foundry, the iron cement 
used between the pole, yoke and pole 
face provides a good magnetic circuit 
with very little change in effective air 
gap. Except for the use of cement, as- 
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“Portrait a a “Man Who oa 


to Change Procedures” 


HIS purchasing agent saw the possibilities of producing that difficult part by the 
Die Castings method. He investigated and found that Parker was among the oldest 
names in Die Castings with 50 years of experience in producing Die Castings for all 
of industry. During the last war nearly all of Parker’s production went to the aircraft 
industry. The Parker engineers were called in early in the planning stages. With 
their help the part was produced quickly, exactingly 
and economically. Call Parker on your next. require- 
ments. Utilize our vast reservoir of experience and 

know-how in producing Die Castings. 


- = THINK OF Parker White Metal Company + 2153 McKinley Ave. Erie, Penna. 
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NEW 2 CG 
ser 5Up~Y 


VARIABLE, 
0-28 VOLTS 
at 15 AMPERES 


Test, Service DC 
Equipment from AC Lines 
Faster... at Less Cost! 


NEW ELECTRO 
ALL-PURPOSE 


TEST & DEL "N" 
SERVICE MO 

rere The only moderately 
rine elec- priced D power supply 


tronic 
equipment. 
Relays, sole- 


with this output range and 
dependability. Exclusive 


noids. Phone Electro” application of 
circuits. selenium rectifiers in- 
Laboratory ‘reases_ rectifier power 
instruments, i 7 ~ 

Low voltage raung and lowers cost 
devices. For per ampere output. One 
plating, re- control offers continuous 
nee. voltage adjustments. Top 


quality parts and special 
design withstand high 
overloads. Net $175 


Send Coupon Today for Detailed Bulletin 


ELECTRO PRODUCTS LABORATORIES 
4501-M Ravenswood Ave., Chicago 40, Ill. 
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Vame 
Firm 
Street 


City State 
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S Precision Instruments Since 1944 S 





° Other Models 

e Model “’B” 

6 Volts 1-20 

Amperes, 

i ectro Net $49.80 
° Model “BJ” 

* 6 Volts 1-12.5 Amperes, 

> Net $37.50 


Save Time . . Money with Electro Power Supplies 
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sembly is accomplished in the same 
manner as the rotor shown in Fig. 5. 
After assembly the yoke is baked for 
about an hour to set the cement. The 
stator bore is then turned to dimension 
and magnetized. 

It is obvious that some loss of flux 
occurs in this construction due to air 
aging before the armature is assem- 
bled. It is also obvious that if the 
mmf could be held to a higher point 
on the demagnetization curve after 
magnetizing, some decrease in alnico 
would be possible. An adjustable mag- 
netic shunt (Fig. 7) is very effective 
in permitting a 20 per cent reduction 
of alnico and at the same time provid- 
ing a means of calibration which is 
more effective and available to the cus- 
tomer. 

With this construction the poles are 
magnetized after complete assembly of 
the generator, with the shunt in posi- 
tion (position of shunt in Fig. 7 is the 
least effective). Calibration is obtained 
by moving the shunt toward the poles 
by means of the adjusting screw. In 
the event disassembly of the armature 
becomes necessary, air aging is mate- 
rially decreased by moving the shunt 
against the poles prior to disassembly. 
After reassembly the output is again 
adjusted by means of the calibration 
screw. 


Magnetization Problems 


Most of the alnico alloys in current 
use require heat treatment in a mag- 
netic field, subsequent demagnetization 
for processing and finally magnetiza- 
tion for service. The simpler the mag- 
netic circuit in alnico, the easier these 
operations become. Specifically, it is 
easier to magnetize in the same mag- 
net a linear 2-pole magnet than a mul- 
tiplicity of poles. Other advantages of 
simplicity are: (a) maximum efficien- 
cy, (b) reduced weight of magnet for 
desired output, (c) lower cost and (d) 
ease of heat treatment. 

From the analysis here presented 
rotor construction of the finger-type 
pole illustrated here offers the follow- 
ing advantages: 

1. Sound rugged construction. 
3etter magnets: No shrink tears, 
no divided responsibil- 
ity between foundry and factory. 


i) 


or cracks: 


3. Easier to heat-treat and magne- 
netize the alnico. 

4. Ease of fabrication of magnet and 

rotor. 

5. Most efficient use of alnico. 

6. Permanence: Rotors need no 
keepers and are not subject to air 
aging or demagnetization due to 
short circuits or rough handling. 

. Flexibility of design. 

8. Harmonic control. 
For stator construction the practice 
illustrated here is justified because of 
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Reader 
Inquiry 
Facility 


e If whatever appears anywhere in 
this issue, either in the editorial or 
advertising paggs, stimulates a desire 
for additional information, it is only 
necessary for readers to record their 
interests on any one of the postcards 
on page 187, in the manner sug- 
gested. The publisher will function 
for readers, immediately contacting 
the sources for the data requested, 
or forwarding reprints. 


Readers shoul feel free to make 
legitimate requests for any data 
which they believe will prove help- 
ful to them, expand their knowledge 
or complete their files. They will be 
expected to limit their requests to 
those items which are germane to 
their responsibilities and the type of 
projects in which they engage. 


Requests will be processed only if 
the information requested on post- 
card form is complete and legible. 
Card must be posted within sixty days 
after publication; issues are mailed 
promptly on the first of each calendar 
month. 


If it should prove impractical to 
use the card, the editors would be 
pleased to receive letters from 
readers. 
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The adjustable throw cranks of the Fletcher 
High Speed Ribbon Loom are accurately and 
securely held in position by FLEXLOC Nuts. 
These cranks are subject to heavy loads at 
speeds of 200 to 225 RPM. In this difficult 
application FLEXLOCs have been successfully 
used since 1946, 


NOVEMBER 1951 


The crankshafts on Fletcher High Speed 





Narrow Fabric Looms must stay tight— 
that's why FLEXLOCs are used to fasten 
them. FLEXLOCs not only provide vibra- 
tion insurance, but they promote uninter- 
rupted production and cut maintenance 
costs. 

FLEXLOC also feature: one-piece, all- 
metal construction—nothing to work loose 
or forget and no serious temperature 
problem; and resilient, automatic locking 
sections — processed by our patented 
method to provide closely controlled 
torques. 

Convince yourself of the VIBRATION 
INSURANCE provided by FLEXLOC! Test- 
run them on your own product, let us 
know what size you need and we'll send 
samples with our latest literature promptly. 





STANDARD PRESSED STEEL CO. 
JENKINTOWN 9, PENNSYLVANIA 








a metal ball 
PROBLEM? 


Ts 
let STROM 


Whether it is a pre- 

cision ball bearing 

or one of the other 
many ball applications in in- 
dustry, your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better ball made. 


Strom), 


‘STEEL BALL CO. 


1850 So. S4th Ave., Cicero 50, II. 


Largest Independent and Exclusive as 
Metal Ball Manufacturer 
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the following advantages: 


1. No grinding of alnico is neces- 
sary. 

. Sound construction. 
More efficient use of alnico. 
Provides positive 
means. 


calibration 


Low cost. 
». Conservation of alnico. 
7. Flexibility of design. 


In the various designs prior to the 
finger-tvpe design, the practice was to 
magnetize the alnico to saturation, then 
after assembly apply a controlled short 
circuit to the stator winding to reduce 
the magnetization to the desired value. 
Designs using finger-pole construction 
not subject to demagnetization under 
like circumstances and consequently 


a 


> 


Calibration curve , 
for testing ATBISHBIA 
Lunde/ rotors 
, 0.048 air gap —+ 


nm 


Flux meter reading divided by 1000 (100T feeler cor!) 


Gen. volts 
3 a $ 
Amp in demaq 


Fig. 8—-Calibration curve for testing 
types ATB73HB alnico rotors. 


demagnetization or artificial aging 
must be accomplished in the same man- 
ner as the initial magnetization. That 
is, the direction of flux is changed and 
controlled to the limits provided, which 
will produce the desired results from 
the assembled unit. 

The uniformity of the product and 
use of curves such as given in Fig. 8 
permits rapid, easy calibration. For a 
particular field winding it is obvious 
that a demagnetizing field produced by 
a current of 1.7 to 3 amp will produce 
a rotor of proper field strength to give 
the required output. By using the 
average of 2.35 amp in the demagnet- 
izer, all other variables will be suff- 
ciently contained so as not to cause the 
output of the final unit to vary beyond 
the limits. As a matter of fact that 
normal variation in this particular unit 
is = 1 volts rather than = 4 volts 
allowed. 

It can thus be seen that close con- 
trol at low cost for a permanent, stable 
field structure is practical ard depend- 
able. The actual saving in ainico alone 
on this particular rotor was about 7% 
lb. The other sizes of this design have 
similar curves, characteristics and al- 
nico reduction. 

The finger-pole construction has one 
deficiency not fourd in the old style 
rotors, as shown in Fig. 1. That is, 


va 
Spring Loaded 
PCa 


with concealed spring 


Meets U. S. Signal Corps 
Specifications 


This new Corbin Compres- 
sion Spring Draw Pull 
Catch has a concealed 
spring, flush surface, no 
protruding parts. 60 pound 
load at % inch deflection. 
Withstands 600 pound pull 
test. Overall dimensions 
are 2%. x 1% x %. 

For full details on this 
and other Corbin Draw Pull 
Catches, write or phone: 


CORBIN 


CORBIN 
CABINET LOCK 


DIVISION 


THE AMERICAN HARDWARE CORP. 
NEW BRITAIN, CONN. 
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IT’S MADE OF BERYLCO BERYLLIUM COPPER 


For safeguarding lives and property, 
brakes on a hoist are as essential as 
brakes on a car. Yale & Towne uses 
solenoids to actuate the brakes of its 
high-performance electric hoists. An 
integral part of the solenoid is the 
plunger guide shown here, made for 
Yale & Towne by the Instrument 
Specialties Co. 


The plunger is made of laminated silicon 
steel and tends to exert a filing action 
on the guide, which is not lubricated. 
Under severe conditions, the plunger 
operates at 400 cycles per hour. Other 
materials tried in this application wore 
through, stuck, caused downtime and 


high maintenance costs. Stainless steel, 
for example, had a life of 250,000 
cycles, phosphor bronze a life of 
1 million to 2 million. Berylco was still 
going strong at 20 million cycles, at 
which point the test was discontinued. 
Maintenance costs dropped to a phe- 
nomenal 0.2% a year, largely due to 
the use of beryllium copper...and, 
of course, downtime was practically 
eliminated. 


Resistance to wear is only one of the 
many outstanding properties of versa- 
tile BERYLCO beryllium copper. Others 
—such as high conductivity, elasticity 
and strength—can be obtained alone 


or in combination, depending upon the 
alloy selected. It will pay you to investi- 
gate what Berylco can do for you. 
Take advantage of the technical knowl- 
edge of the world’s largest producer 
of beryllium copper. Blueprint your 
problem. 


VALUABLE ENGINEERING INFORMATION 


on Berylico beryllium copper is com- 
piled in a series of monthly technical 
bulletins. To receive your copy regu- 
larly, write on your business letterhead. 


Tomorrow’s products 
are planned today— 
with Berylico Beryllium 


Sample material 
available for 


testing purposes 
Copper. 


BERYLCO] THE BERYL IJM corporation 


DEPT. 1K, READING 5, PENNSYLVANIA 
New York « Springfield, Mass. * Cleveland - Dayton - Detroit - Chicago - Minneapolis * St. Louis - Seattle - San Francisco - Los Angeles 


Representatives in principal world-trade centers 
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Safer, Better 
and 25% or More 


FASTER! 
=~ 


Bellows 
“‘Controlled-Air-Power”’ 


will help you get 
MORE PRODUCTION 










































































































; = Dial feeding parts with the Bellows 
a Rotary Work Feed Table gives up to 25% 
Or more greater production; (gains up to 100% are not unusual from 
users’ reports.) Even inexperienced operators get this added production 
because safe dial feeding takes away the fear that unconsciously causes 
an operator to slow up. 





























With the air-powered Bellows Rotary Feed Table on the job, the operator 
loads at one station, unloads at another, while work goes on at a third 
station. (Standard tables will position 4, 6, 8, 12 or 24 stations.) Table 
and ram are electrically or mechanically synchronized. The Rotary Feed 
Table sets the production pace, and maintains it uniformly all day long. 
The operator rhythmically loads and unloads. Production soars. 



































For full details how you pr 
can apply safe, “Controlled- 
Air-Power”’ feeding of 
parts to press rams to ob- 
tain up to 25% or more 
greater production, write 
for your free copy of Bulletin T-80, and the 
dial feeding Foto Facts File (installation 
photographs, wiring diagrams, etc.). 
Address: The Bellows Co., Department 
EM-1151, Akron 9, Obio. 


tre Bellows c 


AKRON 9, OHIO 
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FULL 
DETAILS 
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wave-form. Quite obviously the wave- 
form resulting from the finger-pole 
construction will be more distorted and 
some of the harmonics in the voltage 
wave may become quite large. How- 
ever, where wave-form is an important 
factor, the harmonics can be controlled 
to very reasonable limits without un- 
due effect on the fundamental by suit- 
able positioning of the poles to provide 
a corrective effect. Other methods are 
also very effective in reducirg harmon- 
ics in the finger-pole construction, but 
the method described is satisfactory 
and adds no cost. 


The Road Ahead 


Metallurgy. While much has been 
done in alloying and heat treatments 
to provide alnico in many different 
grades and characteristics, it is not 
unreasonable to expect still greater 
improvement both magnetically and 
physically. Possibly one of the most 
immediate needs is a metal or alloy 
more easily fabricated, which main- 
tains the good magnetic characteristics 
of present alloy. 

Casting Control. Foundry practice 
with alnico has not advanced to the 
same degree of perfection as other 
metals and alloys. Permanent molds 
or mold inserts which are scrapped 
after casting show some possibility. 
Closer casting tolerance together with 
better physical characteristics and low- 
er cost are needed from the foundries. 
Aggressive experimental effort will 
solve many problems and result in low- 
er cost. This is purely a foundry re- 
sponsibility. 

Fabrication. Economical and eff- 
cient use of the alloy as well as design 
for ease of fabrication are all within 
the capabilities of industry. Examples 
shown here are only a small beginning. 
Continued effort and experience will 
manifest an equitable contribution on 
the part of the manufacturer, and a 
definite contribution in economic mo- 
bilization. o00 
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Driver-Harris C ompany 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


D-H RADIO ALLOYS 
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Latest development in picture tubes is the Du Mont Selfocus Teletron 
which provides automatic focus at all times without the aid of external circuits 
or devices. This eliminates the focusing coil or PM unit now used on standard 
electromagnetic-focus picture tubes, affording a substantial saving of vital 
materials in the manufacture of television receivers. 


The Selfocus Teletron employs electrostatic focus with magnetic 
deflection, and this type of receiver is unique among electrostatic-focus tubes 
because its focusing element is operated at zero volts and is tied internally to 
the cathode through a resistor. 


The elimination of focus circuits from the receiver is made possible 
largely by the focusing cylinder of the Selfocus picture tube. The unusual 
design of the cylinder and the precision with which it can be located in the 
electron gun produce increased picture quality by minimizing defects which 
have been inherent in conventional picture tubes. With greater control of 
these defects, it is possible to maintain quality uniformly from tube to tube. 


Driver-Harris, who has been supplying Du Mont with alloys for cathode 
ray tubes for more than 10 years, supplies Stainless Steel 18-12 and special 
D-H Nickel No. 599 for manufacture into important parts of the electron gun 
of Du Mont’s new Selfocus Teletron. The special requirements of this facet of 
the television industry are well served by the properties of these metals. 


At present, strategic materials and the alloys made from them are 
inevitably on strict allocation. However, we shall be glad to make recommenda- 
tions based upon your specific needs, and serve you to the best of our ability. 


Makers of the most complete line of 
electric heating, resistance and electronic alloys 
in the world 


HARRISON, NEW JERSEY 




















































The Trend is Toward 
Lighter, Smaller Thermostats 


(Continued from page 101) 


3. Reduction in life of heating elements due to re- 
peated expansion and contraction. 


There is often a marked difference between the differ- 
ential of the thermostat and the closeness of control of 
the temperature of the controlled medium. Factors 
affecting this difference are: 

1. Location of sensing element of the thermostat. 

2. Means of transmission of heat or cold from the 

medium to the temperature sensing element. 
3. Construction of the thermostat. 


Construction details also influence “artificial opera- 
tion” of a thermostat resulting from heat generated 
within itself. In the miniature thermostat illustrated 
at A on page 96, for instance, it was found that sub- 
stitution of beryllium copper for stainless steel for 
the spring reduced spring temperature from 166 F 
to 104 F when 5 amp was passing through. Use of the 
softer material created other problems, however, due 
to friction and wear from the bimetal end. In the final 
analysis, the best way to reduce internal heat is to 
reduce the current by dividing the heater circuits 
being controlled. 

For the close control of temperature of solids such as 


hi rcLo hs TAKEN hot plates and electric irons, the temperature sensing 


element should be in direct contact with the solid. Even 
under these conditions, the nature of the physical con- 

ae) R PY ae I |» E tact is important. A case in point was where the round 
base of the thermostat was in contact with a boss on the 
shoe of an electric ironer. For the tests which proved 
the control to be satisfactory, the boss was spot faced. 

and liked it! In production, in an attempt to cut costs, the cast 

—— boss was not machined. The slightly uneven surface re- 

sulted in a loss of temperature control, due to the im- 

This Ward Leonard Vitrohm bracket terminal resistor perfect physical contact between the surfaces, affecting 
was installed in the fluorescent lighting system of the new heat transfer between them. The remedy was, of course, 


subway cars for three important reasons. 
First, it could withstand the wear and tear of constant 









to machine the boss. 

















vibration and shock of starts and stops. In another example, an electrically heated platen for 
Secondly, it could be installed faster and easier in very plastics laminates was being controlled with a positive- 
limited space. acting thermostat having a 5-deg differential, but actual 
In the third ents although these resistors last indefinite- platen temperatures ranged over 50 F. In this appli- 
—. — e readily replaceable in case of accidental cation, the thermostat was mounted on a bracket so 
These subway cars run on 600 volt D. C. The builder pro- the knob was accessible to the machine operator, and to 


vided pre-wired terminal studs. By using a bracket terminal 

resistor it was possible to combine mounting and electrical ee 

connection in one simple, fast installation. Adjusting 
That’s Ward Leonard “result-engineering”—problems — 

turned into perfect performance by the proper selection or 

adaption of electric controls. Write for Vitrohm Resistor 

Catalog, Ward Leonard Electric Co., 34 South Street, Mount 


Vernon, N. Y. Offices in principal cities of U. S. and Canada. ‘iiitiiall 


magnet 
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R Tag 3 ngintered Contiols Since 1892 Small permanent magnet used to produce snap action in 


RE RS « RHEOSIATS «© RELAYS » CONTROL DEVICE Westinghouse Guardsman thermostat. Bimetal carries the 
current and acts as a booster heater. 






Soft steel keeper 


~--Insulation ‘~ Bimetal 
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make matters worse, the thermostat was inside a heavy 
casting. Thermal lag was obviously high. Remedy was 
to mount the base of the thermostat directly on the side 
of the platen, 

It should be noted that the controlled medium does 
not usually have the same regulation as the thermostat 
differential. The thermal element operates in response 
to its own temperature changes and many factors can 
influence it. By use of anticipating devices, such as 
auxiliary heater coils alongside the bimetal element, 
temperature regulation can be held to less than the 
thermostat differential. 

In aircraft cabin heating, two mercury column ther- 
mostats are sometimes used, one being the “anticipator,” 
and the other the “control” unit. Each has a heater 
winding wound around an auxiliary bulb (see cut) 
which is a short distance above the usual bottom bulb. 
The anticipator thermostat is mounted in the fresh air 
duct and detects changes in incoming air temperature. 
When the mercury column of the anticipator is below 





Close control of electrically heated ammonia vapor used 
for developing Ozalid prints is obtained by mounting Fen- 
wal expanding tube thermostat (control at arrow) directly 
above the tubular heater extending the length of the vapor 
chamber. Radiant heat effect insures a fast on-off cycle 
best suited for accurate temperature control with slow 
make and break contacts. 


its contact, the contact of the relay associated with this 
thermostat is closed. The heater coil of the control ther- 
mostat receives energy through this contact. When the 
mercury column of the anticipator is high enough to 
make its own contact, the relay coil is short-circuited by 
the mercury column, dropping out the relay and trans- 
ferring the electrical feed to the heater coil of the control 
thermostat. The purpose is to prevent wide variations 
in cabin temperatures. 

An inherent overheat motor protective device is a 
special case of anticipation and will be covered in detail 
in a subsequent article. Here the auxiliary heater coil 
is in series with the motor windings and the disk ther- 
mostat is placed on the end shield close to the end turns 
of the field coils. Under prolonged overload conditions, 
the heater will transmit heat to the thermostat. The 
windings will also transmit heat, and when heat from 
both sources attains the dangerous value, the thermostat 
contacts open. 

For close control of a substantial quantity of a stag- 
nant liquid, an agitator should be used to assure uniform 
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HOW TO REDUCE 
YOUR MOTOR CONTROL PROBLEM 
TO ONE QUESTION— WHERE? 





“Building-block’’ units permit grouping 
all motor controls at one point 


You control a// the motors in an entire area, floor 
or building—when you centralize the controls with 
Ward Leonard MULTITROL*. 

Prefabricated MULTITROL units (each a complete con- 
trol for one motor) fit into standard framework in any 
arrangement to suit the space. Units can be added, sub- 
tracted, interchanged, or relocated. 

Some of the problems MULTITROL solves include: Struc- 
a —none needed, MULTITROL units are free- 
standing. Obstructions—no difficult cable or pipe forming, 
no chopping out walls. Appearance—no haphazard box 
mounting. Safety—completely deadfront construction. 

Investigate MULTITROL. Wide choice of starter types, 
combined with externally-operated thermal circuit break- 
ers. Write for Bulletin 4410. WARD LEONARD ELECTRIC 
co., 34 South Street, Mount Vernon, N.Y. Offices in prin- 
cipal cities of U. S. and Canada. 


*Also available for D-C 
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WHEN YOU NEED 


2 Tubes 

2 Shapes 

2> Tapes 

Q Strips < Sheets 


AND WHEN THE JOB CALLS FOR 


SARAN ...Geon... Polyethylene... 
Ethyl Cellulose . . . Vinylite . . . Cellulose 
Acetate .. . Cellulose Acetate Butyrate 


CALL ON 
2 & 


Through our highly flexible production methods we 
can serve you quickly in short runs as well as long 
runs. We can work to your specifications on all 
industrial needs or will be happy to counsel you on 
the choice of materials to best solve your extrusion 
problems. Outline your needs or ideas and we'll be 


happy to send you full information. Write today 
without obligation. 


PYRAMID PLASTICS, INC. 


554F WEST POLK STREET, 
CHICAGO 7, ILLINOIS 


Reservoir-fed wick wrapped around element tube of 
Barber-Colman mercury-filled immersion thermostat is 
used to control wet-bulb temperatures in plenum cham- 
bers of air conditioning equipment. 


temperature distribution. For a large amount of air 
whose temperature must be held to close temperature, 
fans or blowers should be employed. It should be recog- 
nized however that bimetal elements follow temperature 
rise in moving air quite differently from their response 
in still air. Furthermore, there is for each thermostat 
structure a maximum rate of temperature change in still 
air or on a specific surface that it can follow with 
accuracy. Beyond this rate, the thermostat will lag be- 
hind. This limitation has to be taken into account in 
airborne applications, with their rapid changes in tem- 
perature. 


Speed of Response 

Although speed of response is closely associated with 
differential, it is sometimes distinguished for various 
reasons. It takes time to change the temperature of any 
finite quantity of gas, liquid, or solid. The operation of 
a temperature control, often given as an example of a 
“closed-loop” servomechanism, may be broken down 
into the following time increments (the cycle starts 
when the temperature of the medium attains temperature 
T and is completed when the temperature of the medium 
restores to temperature T after one operation of the 
complete control system) : 


1. Time lag before temperature of sensing element of 
thermostat attains operating value. 

. Time lag before temperature of operating element 
attains operating value. 
Time for switch to operate. 
Time for heat source or cold source to begin de- 
livering heat or cold to medium, 
Time lag before medium attains temperature T,. 
Time lag before temperature of sensing element 
attains second operating value corresponding to 
temperature 7}. 


? 


Time lag before temperature of operating element 
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For FULLEST protection 


against shorted wiring — use NEW T & B Self-Insulated 
m, Sta-Kon Terminals...SAVE AN EXTRA INSULATING OPERATION 


NOW. ..end the risk of shorts between closely- 
mounted terminals—and do it the quick, economical 
way—by using T & B Self-Insulated Sta-Kon Terminals. 


Metallic portion of these new components retains all 
the proved-over-the-years advantages of the Sta-Kon 
design—high conductivity, low contact resistance, last- 
ingly strong grip on wire. The insulation—a special 
nylon formula which forms an integral part of the 
terminals as shipped and as assembled—absolutely pre- 
vents metal-to-metal contact between adjacent termi- 
nals. Self-Insulated Sta-Kons do away with the need for 
separate insulating sleeves . . . and save an extra 
insulating operation. 


MANY INSULATION PLUSES 


The insulation, selected after exhaustive tests as the 
best material available for severe service, combines 
exceptionally high impact strength with light 
weight. Its mechanical and electrical quali- 
ties are unaffected by installation. It suc- 
cessfully withstands the action of gasoline, 
naphtha, hydraulic fluids, many other 
chemical agents . . . as well as the effects 
of high temperatures. 


eek 4S 


ERR eeonmERN Re, 


Insulation is molded for perma- 

nent dimensional accuracy . . . color 
coded for easy identification . . . trans- 
lucent for visual inspection of assembly. 
SIMPLE, SURE INSTALLATION 

A single operation with Shure Stake 
Tools* simultaneously stakes terminal 
to wire with terrific pressure, and grips 
the insulation permanently in place. The terminal is on 
the wire to stay ; the insulation is on the terminal to stay! 


ENGINEERED RIGHT...DISTRIBUTED RIGHT 


Self-Insulated Sta-Kon Terminals are typical of the 
many T & B quality fittings recently re-designed to give 
you outstanding performance at lowest installed costs. 
Like all T & B fittings, they’re furnished exclusively 
through local T & B distributors under the T&B.plan. 


*SHURE-STAKE HAND TOOLS exert more than 2,000 pounds staking pressure (compared with 800 
pounds for ordinary tools.) Once pressure has been applied, jaws cannot be opened until dies have closed 
all the way home to ezert full pressure. Air operated tools also available, in hand-held and bench-mounted types. 


THE THOMAS & BETTS CO. .cosrorss 


28 Butler Street, Elizabeth 1, New Jersey ~ 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Our Field Service Engineers are ready to help you on special fittings problems. Ask your nearest T & B wholesaler to arrange to have one get in touch with you. 
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IT’S LOCKED! 
NEW @fiericc 


INTERLOCKING DEVICES 


ty RODALE 


Got a wire connection problem on indus- 
trial equipment? New TURN-TYTE Cord 
Connectors, Caps and Receptacles are 


your answer! 


slight turn locks them TIGHT! 
TURN-TYTE 2-Wire Cord 
Connector Body. Two pieces 
of molded bakelite, with 
armored base and cord clamp. 
Bronze contacts mounted on 
brass terminals assure positive 
heat-free conductivity. Metal 
Straps and armor coated to 
resist rust and corrosion. 
Available in 10-15 amps—Cord 
hole .500; O.D. 1%” (#2100) 
and 20 amps—Cord hole .625; 
O.D. 1%” (#2200.) 


-». they're fully INTERCHANGE- 
ABLE with other makes! 


TURN-TYTE 2-Wire Ar- 
mored Cap with cord clamp. 
Bakelite with brass blades 
and brass terminals. Available 
in 10-15 amps—Cord hole .500; 
O.D. 1%” (# 1206) and 20 amps 
—Cord hole .625; O.D. 1%” 
( #1226.) 


. «+ they’re PRECISION-MADE— 
Underwriters’ Listed! 


TURN-TYTE 2-Wire Single 
Receptacle Bakelite. Accom- 
modates all polarizedand non- 
polarized caps and standard 
single outlet plates. Available 
in 10-15 amps (#1020) and 20 
amps ( #1220.) 


Discover the safety, economy and dependabil- 


ity of the new TURN-TYTE Interlocking Devices 


Also Available! 


-+-and you'll never settle for anything less. For . 
catalog and complete details, write Dept. EM-4 3-Wire, Polar- 


Sold Only Through Leading Wholesalers 
If your wholesalers cannot furnish you with 
TURN-TYTE devices, we will be pleased to send 
you names of suppliers in your area who can fill 


all your RODALE needs. 


ized and 
Grounded. 

10-15 Amps 
and 20 Amps. 


IMMEDIATE DELIVERY! 


PP RODALE 


MANUFACTURING CO., INC. 


EMMAUS 


PENNSYLVANIA 





attains operating value corresponding to tempera- 
ture 7}. 

. Time for switch to restore to its original position. 

. Time lag before heat source or cold source stops 
delivering heat or cold to medium. 

. Time for medium to heat or cool to tempera- 
ture 7. 

The difference in temperature at the end of time lag / 
above, and the temperature at the end of time lag 6 is 
the differential or sensitivity of the thermostat. 

The same factors affect speed of operation as affect 
differential or sensitivity. The speed of operation of a 
thermostat would be the total of times J, 2, and 3 above. 
Perhaps the fastest operating unit is one which has its 
temperature sensing element directly exposed to the 
mecium being controlled, and whose sensing element 


Booster heater used to anticipate overheating of controlled 
device in Westinghouse disk-type snap-acting thermostat. 


operates the electrical switch directly. An enclosure 
around the sensing elemert will obviously slow down 
the action, the amount depending upon the type of 
material. Copper and the noble metals have the highest 
thermal conductivity. Brass is next. Most other metals 
have lower conductivities. Glass is a poor thermal con- 
ductor and presumably for this reason one manufac 
turer who is now offering glass enclosed units is con- 
verting to metal enclosed, (Fragility is also a factor. ) 
The thickness of the enclosure also has a large 
effect. The larger the mass, the longer the time lag to 
raise or lower its temperature. The medium between the 
enclosure and the sensing element is also important. Air 
is a reasonably good thermal insulator as is vacuum. 
Speed of response to a large extent is also dependent 
upon the amount of surface exposed to the medium being 
controlled. A large surface having small mass will 
quickly detect and transmit temperature changes. It 
acts as a radiator in reverse. Expanding-shell type 
thermostats fall into this category. If the shell or tube 
is thin walled and fabricated of material having high 
thermal conductivity, fast response will result. Differen- 
tial or sensitivity will also be affected in like manner. 
Another factor affecting speed of response and differ- 
ential is the thermal length of the path for heat flow 
from the pick-up element to the thermal element, If 
speed and close differential are important, the path 
should be through metal of high heat conductivity. If 
the path is through air or gas, a considerable time lag 
wit result. 
In a bulb type, the speed of response and differential 
are highly dependent upon the area of the surface of 
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The H. A. Wilson Company has added to its long list of 
pioneering achievements a positive method of thermo- 
static bimetal identification . . . patterns clearly etched 
on every strip of WILCO Thermometal. 


Result . . . users of these thermostatic bimetals are fully 
safeguarded against costly assembly errors due to con- 
fusing the low expanding with the high expanding side 
of a strip or one type of thermometal with another. 


Instant Identification—Etched patterns include abbrevia- 
tion of name of material . .. e.g., “MORF” for ““MOR- 
FLEX”—also “LE” or “HE” in large characters for iden- 
tification between the low and high expanding sides. 


For added protection . . . repetitions of these patterns 
cover the entire surface of the strip . . . and replicas of 
the famous WILCO trademark. These etchings stand out 
prominently on the smallest piece of Thermometal. 


37 Years of Outstanding Service to Customers—Just as 
the etched patterns safeguard the manufacturing customer 
against costly mistakes in assembling WILCO Thermo- 
metal parts. . . so the quality and precision manufacture 
of all WILCO products safeguard him against costly 
deviations in any device using WILCO materials. For 
37 years, in thousands of applications, American industry 
has found The H. A. Wilson Company a dependable 
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source of thermostatic bimetal, in sheet or strip, in partly 
or completely fabricated parts, and in a wide variety of 
assemblies. The 36 WILCO Thermometals are adaptable 
to all temperature ranges, deflection rates and electrical 
resistivities. 


WILCO Engineers will gladly cooper- 
ate with you in securing the most 
effective use of WILCO products. 





| WILCO PRODUCTS INCLUDE: 


Group one—Thermometal (Thermostatic Bimetals). All temperature 
ranges, deflection rates and electrical resistivities. 


| Group two—Electrical Contacts including Silver, Platinum, Tungsten 

} and their alloys . . . Sintered Powder Metals . . . Precious metal 
laminated collector rings. 

Group three—Clad and Overlaid Composite Materials (Strip Stock 
and Wire) with facings of gold, silver, platinum, copper and 
nickel bonded to copper, beryllium copper, steel ond nickel. 
Jacketed wire, silver on steel, copper, invar and other combina- 
tions. Rolled Gold Plate and gold filled wire. 

Group four—Special Alloys, Ni-Span C* Constant Modulus Alloy; 
other special alloys, including high strength and high conductivity 
copper base alloys. 


*Reg. Trade Mark The International Nickel Co., Inc. 


THE H. A. WILSON COMPANY 


105 CHESTNUT STREET, NEWARK 5, N. J. 
Branch Offices: CHICAGO * DETROIT * LOS ANGELES * PROVIDENCE 


SPECIALISTS FOR 37 YEARS IN THE MANUFACTURE OF THERMOMETALS © ELECTRICAL 
CONTACTS © PRECIOUS BIMETALLIC PRODUCTS AND SPECIAL ALLOYS 
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the bulb exposed to the controlled medium. The ther- 
mal conductiwity of the bulb metal is also a factor, as is 
the thickness of the bulb wall. For controlling the tem- 
perature of air and gases, a small diameter bulb several 
feet long is often used to provide a large surface area. 
To conserve space, the bulb may be coiled into a helix 1 







Design and Process 
Engineers: 






WHAT IT DOES: the “Cyclo-Monitor” 
momentarily opens or closes electric cir- 
cuits to motors, magnetic brakes, signals, 
relays, solenoids, etc., based on a pre- 
determined count. Repeats automatically 
—no count reading, checking or manual 
re-setting between cycles. 


HOW IT OPERATES: Count pickup may 


be mechanical (based on rotation or stroke), 
or electric (through sensitive switch, 
photo-electric cell, etc.). 

CONTROL RANGE: May be set for any 


count from 1 to 2,000, and all even numbers 
from 2,000 to 4,000. Extended ranges also 
available. 


OPERATING SPEED: Rotary counter—up 


to 5,000 counts per min.; stroke counter— 
up to 1,000 counts per min.; solenoid- 
operated counter—up to 350 counts per 
min. Intermittent or continuous opera- 
tion. No pause for re-set. 


HOW CYCLE I$ SET: two simple adjustments instantly set unit for the 
desired count. Can be set in approximately 5 seconds. 


ADVANTAGES: Simplifies machines and processes—eliminates change 

gears, complicated cam systems, awkward mechanical stops, intricate 
control circuits, etc. Minimum set-up time. 

Expanding-shell type temperature control capable of op- 

Write Now for Bulletin 202 erating up to 1400 F. In this Burling instrument, tube 


3 of high coefficient of thermal expansion has concentric 

COUNTER & CONTROL CORPORATION va 4 of low expansion within it. Differential expansive 
5228 W. Electric Ave., Milwaukee 14, Wis operates multiplying levers to actuate Micro Switch 2. 

r Pf . Fi Operating differential varies inversely with length of tube 


exposed to change of temperature. Closest control calls 
for long tube. 





in. or less in diameter and a few inches long. Coiling 


» should be done by the manufacturer since the calibration 
Pa PRODUCTION Ci iiiectea 
HE fi TING In heating applications, a control factor is the wattage 


of the heating element. If the heating element is too 
large, close control is hampered by overshoot. If too 
small, the time to restore heat after a drop in tempera- 
ture will be too long. The same applies to cooling units 
with too much or too little capacity. If all conditions are 
known, the wattage of the heater or the capacity of the 
cooling unit may be determined by calculating the rate 
of heat dissipation in BTU per unit of time from the 


a 
with space being controlled. 
The general f6rmula* for heat loss from an enclosure 
WATLOW wi 
Km4nAt 
HOT PLATES i 


r 















For many heating and pre-heating operations requir- where Q = Steady rate of heat flow in BTU per hour 
ing wide range of accurately controlled temperatures Ky = mean thermal conductivity between tempera- 
.. . Surface plate is highly polished steel—no plating ture ¢; and ty expressed in BTU/hr/ft/- 
to flake off. Leveling feet. Rectangular shapes in deg F 

almost any size to order. Controls for temperatures A,, = True mean area in sq ft through which heat 


up to 550° F, 3—heat snap switches for 550° to 750°. must flow at right angles 


= Temperature difference in deg F 
x = length of conduction path, ft 
The extremes of temperature changes in the outside 
ambient and the closeness of control required must 
also be taken into account. Due to the many variables, it 


~ 


Send for the Watlow Electric Heating Units Catalog. 


ELECTRIC MANUFACTURING COMPANY 
1330 N. 23d St. St. Louis 6, Mo. 


* See “Heat Transmission,” by William H. McAdams in Chemical 
Engineering Handbook. 





ELECTRICAL MANUFACTURING 





ur 
ra- 


t/- 


eat 


ide 
ust 
;, it 


nical 





ING 


It’s a recognized principle that the smaller, more 
compact the pulse transformer, the more acceptable 
will be the shape of the output wave. That’s where 
Westinghouse transformer engineering can offer great- 
er advantages to the designer of electronic circuits. 

In pulse transformers like the one above, for exam- 
ple, Westinghouse is able to produce a smaller, lighter, 
better performing transformer by using a two-piece 
HIPERSIL® type C core wound from one mil thick 
material, Insulation applied depends upon actual 
requirements ... for instance, Fosterite® insulation 
On open-type transformers for adverse atmospheric 
conditions; silicone oil for high-temperature applica- 
tions. But with an initial advantage on core size, and 
corresponding reduction in coils, the compactness of 


NOVEMBER 1951 


To tailor a wave more accurately... 


Westinghouse Pulse Transformers assures better wave 
shape, plus saving in both size and weight. 

If size, weight, performance or quantity production 
have any bearing on your transformer problem call 
your Westinghouse representative. For many applica- 
tions, standardized designs are available at substantial 
savings. Westinghouse Electric Corporation, Specialty 
Transformer Department, Sharon, Pa. J-70611 
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FOR YOURSELF! 


ie lab el 2 Se lea 


@ Discover for yourself why it pays to 
specify FLOWER Electric Brush Hold- 
ers! Discover how FLOWER saves 
maintenance time and money! Get 
the facts! Ask for Catalog No. 4. 


Write today! — 


Dept. 4-M 











ESTABLISHED 
1909 


MUFACTURING CO." 


1217 SPRING GARDEN ST. PHILA. 23, PA. 









STRAIGHTEN COIL STOCK 
FOR PRESSES, SHEARS OR SLITTERS 


WITH 


LITTEL 


Variable Speed 
STRAIGHTENING 
MACHINES 


Output rises, costs drop when coil stock is fed to the press, the shear, or 


the slitter through a Littell Straightening Machine. Coil stock comes out 
of a Littell Straightener flat, with curvature removed. Equipped with 
variable speed transmissions, Littell Straighteners are easily adjusted to 
meet a wide range of speed requirements. Thirteen medium and heavy 


duty models straighten coil stock of all standard widths and thickness. 
WRITE FOR CATALOG 7 
Ge gem aaa aha oe Bt 













is frequently more practical to make tests. One aircraft 
manufacturer made a complete mock-up of a large plane 
cabin to determine the size and location of ducts, outlets, 
and heating and cooling units for maximum comfort 
for the passengers. A large number of employees sat 
in the cabin and each made independent notes as condi- 
tions were changed. The results were very conclusive 
and determined the best design. 


Compensation for Ambient Changes 


Remote bulb type thermostats having a relatively long 
capillary tube need to be compensated for ambient 
changes if accurate control is desired. The liquid or 
gas in the capillary tube will expand or contract as the 
ambient changes, even though the bore of the tube is 
very small. Components in the switch head will also be 
affected by changes in ambient. In general, the compen- 
sating element must work in a counter direction to the 
switch actuating element and must nullify the effect 
of the change in ambient on the main element. 

In one type of immersion or remote bulb assembly 
having a bellows or diaphragm as the switch actuating 
member, a rod is interposed between the bellows or 
diaphragm and the switch actuator. A sleeve having a 
high coefficient of thermal expansion is linked with the 
rod so as to move it in a direction opposite to the direc- 
tion of motion of the actuator on the bellows or dia- 
phragm when ambient temperature changes. Another 
method is to anchor the bellows and sleeve in such a 
manner that while the bellows is moving in a direction 
to actuate the switch, the sleeve is moving the entire 
switch with its mounting assembly away from the bel- 
lows and its actuator. 

Ambients in which thermostats operate are important 
in that temperatures much beyond design limits may 
cause permanent change in calibration and even breakage 
of the instrument. Sometimes a designer will select a 
thermostat calibrated to open several hundred degrees 
below the safe operating temperature of the equipment 
in order to anticipate the override or buildup due to 
residual heat. This is good protection for the equipment 
but the buildup in heat may be destructive to the thermo- 
stat. Hence it is desirable to measure ambients by test 
and consult the vendor if catalog information is insuffi- 
cient to establish safe operating temperatures. © OO 


Acknowledgment 


City addresses of thermostat manufacturers which 
supplied data for the table are as follows: 

American General Thermostat Corp., New York 60, 
N.Y.; Barber-Colman Co., Rockford, Ill.; Burling Instru- 
ment Co., Orange, N.J.; Central Scientific Co., Chicago, 
Ill.; Consolidated Car Heating Co., Albany 1, N.Y.; 
Thomas A. Edison Inc., W. Orange, N.J.; Fenwal, Inc., 
Ashland, Mass.; General Controls Co., Glendale 1, Calif.; 
General Electric Co., Schenectady 5, N.Y.; H-B Instru- 
ment Co., Philadelphia 25, Pa.; Hart Manufacturing Co., 
Hartford 1, Conn.; Midget Heater & Specialty Co., Tac- 
oma 2, Wash.; Minneapolis-Honeywell Regulator Co., 
Minneapolis 8, Minn.; Northern Electric Co., Chicago 25, 
Ill.; Oakes Mfg. Co. Inc., Tipton, Ind.; Robertshaw- 
Fulton Contols Co., Youngswood, Pa.; Russell Electric 
Co., Chicago 9, Ill.; Sampsel Time Control Co., Spring 
Valley, Ill.; Smith Control & Instrument Co., Palmyra, 
N.J.; Spencer Thermostat Div., Metals & Controls Corp., 
Attleboro, Mass.; Stevens Mfg. Co., Mansfield, Ohio.; The 
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. EXILE INEFFICIENT, OLD-TYPE FASTENERS! 


SPECIFY Standard 


© SPEED PRODUCTION 
LINE ASSEMBLY 


e CUT PRODUCTION COSTS 
TO AMINIMUM 


© IMPROVE PRODUCT 
QUALITY 









(—WASHERS 


ng 
nt 
or 


The easy-on, easy-off operation of STANDARD 
~< X-WASHERS requires no special tool—an or- 
oa SF y) dinary pair of pliers does the job quickly 


boas 4 


quickly to a 360° closure which supports 
= or ee ee eet greater thrust loads .. . easily removed for 


any necessary repairs. 





ge Whatever YOU'RE Designing, Remember, X-WASHERS 


e 2 e 

. have 1001 applications for products ranging... 

to 

nt {20m ELEVATORS: LO SPRAYERS: 

10- . 

The HUMPHREY ELEVATOR COMPANY, INC., Faribault, The Harpbie Mrc. Company, Hudson, 

Fn - Minn., manufacturers of the Humphrey Manlift Eleva- Michigan, manufacturers of dependable 

5 tor, claims “Precision, quality construction is a ‘must’ sprayers since 1898, says “We are proud of 

; in the manufacture of the Humphrey elevator... a our reputation for selecting only the best 

good reason in itself for our choosing STANDARD parts and materials for our sprayers... 
X-WasHERS. But more than affording improved con- STANDARD X-WASHERS are a vital part of the 
struction, we’ve found X-washers are great savers of ‘Hardie Tiger’ which is now in volume 
assembly time.” production.” 


Cost conscious, quality product designers in every type of manufacturing 
industry are turning to STANDARD X-WASHERS for the answer to their 
fastener needs. They demand faster production, lower costs, and improved 
products. .. . THEY DEMAND STANDARD X-WASHERS! 


Write for Standard’s detailed catalogue today! 


a ny by ry D TCR a eae ie 
510 NORTH CAPITOL AVE. + INDIANAPOLIS 4, INDIANA 
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Pyare Has the ae Aas 


to YOUR Wire Stripping Problems 
\ 









There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 
for quick, clean stripping of single or parallel conductors ... 
rectangular, round or flat... solid or stranded wires. 


Sold Through America’s Leading Distributors 


TWO MOTOR 
BRUSH TYPE STRIPPER 


Strips and cleans enamel, cotton, 
silk, string asbestos and similar 
types of light insulation from 
round, flat, or rectangular wires— 
solid or stranded. Removes coating 
from ‘‘Formex"’ or ‘Formvar"’ wire 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires. 





ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


BURNS OFF INSULATION, in- 
cluding marker thread —no cut 
strands. Strips cotton, silk, syn- 
thetic (plastic) insulation or rub- 
ber coverings from fine stranded 
or solid conductors. 


%, 


BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities ore 
limited. 


LEVER TYPE CABLE AND WIRE STRIPPER 








Strips all kinds of single and 
parallel conductors and cable 
up to %” dia. Recommended 
for type S$, SJ and Power 
Cables. A production stripper, 





ELECTRIC ROTARY TYPE 
WIRE STRIPPER 


For production stripping of single conductors, 
solid or stranded wire up to 1,” outside dia. 
Especially recommended for Type R, RF, CF, AF, 
radio hook-up, lead-in wire, etc. 


MAIL FOR RECOMMENDATION 


nee ay 
IDEAL INDUSTRIES, Inc. 





SUBMIT 


SAMPLES ! 1008 Park Avenue 
From the most | Sycamore, Illinois | 
. Please recommend the proper stripper for these 
complete line of 1 wires (enclose samples). | 
strippers IDEAL | For intermittent stripping. (J | 
engineers will be | For continuous production stripping. [} | 
pleased to recom- oo catalog data. 
mend the type COMPANY ee { 
that best meets s 
ADDRESS__ secs — 
ovr needs. 
v — ! NP iccactlniiaina ZONE STATE saa | 


feb sae enn cniegeiRENe NR eeate-a aaa me eel 
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Stillman Co., New York 56, N.Y.; Therm-O-Disce Inc., 
Mansfield, Ohio; Titan Valve & Mfg. Co., Cleveland 3, 
Ohio; George Ulanet Co., Newark 5, N.J.; Wesix Electric 
Heater Co., San Francisco 5, Calif.; White Rodgers 
Electric Co., St. Louis, Mo.; Vapor Heating Corp., 
Chicago 23, Ill.; Westinghouse Electric Corp., Pittsburgh 
30, Pa. 

Special acknowledgment is made to Frank H. Apple- 
ton, West Coast field engineer, Spencer Thermostat Div. 
for permitting his notes relating to temperature control 
of airborne equipment to be drawn upon. Also to the 
Signal Corps Engineering Laboratories at Ft. Monmouth, 
N.J., for access to a report on the “Development of an 
Hermetically Sealed Miniature Thermostat” (Signal Corps 
Contract No. W36-039-SC-44553 File No. 15911-PH-49- 
5(318), prepared by Stevens Manufacturing Co., Inc. 
W. M. Chace Co., Detroit 9, Mich., permitted reproduc- 
tion of sketches of bimetal thermostat types. 





Mechanical Design of a 
10-kw Radio Transmitter 


{Continued from page 95) 


requirements due to differences in altitude and power 
rating. 

Cooling air is vented through perforated covers in 
the tops of the cabinets. If it is exhausted into the 
operating room, ventilating fans located near the ceil- 
ing may be used to discharge the heated air in the sum- 
mer, or in the winter the exhaust air from the trans- 
mitter may be used to heat the room. If the operating 
room is air conditioned, the heated air from the trans- 
mitter may be exhausted outside by ducts leading from 
the tops of the cabinets. 

Power tubes are mounted on an insulated box, shown 
in Fig. 4, which is made of. mycalex stock of sufficient 
size to provide the support and insulation required. 
This assembly is divided in the modulator to provide 
two separate tube mountings for a push-pull arrange- 
ment. In the power amplifier, the assembly is combined 
to provide a parallel arrangement for two tubes when 
operating at 5 kw or three, tubes when operating at 
10 kw. 

Addition of two reactors, a power amplifier tube with 
its voltage regulated transformer, and a few minor 
components are all that is required to convert the 5-kw 
transmitter to a 10-kw transmitter. The space and 
mounting facilities for this conversion are provided in 
the 5-kw design without additional space or expense. 
These space requirements are kept within the limita- 
tions of the original size and design. 

Provision has been made in the design to add addi- 
tional cabinets for phasing or audio equipment. These 
cabinets are similar in design and are supplied as re- 
quired by the individual radio station. By using a 
combination of wire ducts, filler channels and trim 
strips, these additional cabinets are easy to install and 
blend well with the overall styling. A new 1-kw AM 
transmitter has also been designed to be housed in a 
single unit of this same design. Therefore, it can be 
installed as a standby unit and still be in harmony with 
the overall equipment. 

Other features of the new AM transmitters include 
two oscillator units, each of which maintains its fre- 
quency within plus or minus 5 cycles. Front-panel oscil- 
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You'll find your local scrap 
dealers listed in the yellow 


pages of the phone directory. 





1-1328 


% the mills, James - 


Senne 


Let's go... let's get that SCRAP in! 


All your SCRAP is urgently needed, NOW 


HE scrap shortage is serious. Your 
a pound of iron and 
steel scrap you can locate in your 
plant or factory—is vitally needed 
and needed right away. For unless 
you do everything possible to get 
this scrap on its way to the mills, 
steel production is bound to slow up. 
That can’t be allowed to happen. 
But without your help it surely will. 


> 





This page would ordinarily be used to tell you about 


It takes at least one-half ton of 
scrap to make one ton of steel. With © 
the mills turning out more than 2 
million tons of steel per week, over 
1400 carloads of industrial scrap are 
needed every day. And industry, 
somehow, must provide it. 


What you can do to meet this emergency 


First, organize a permanent Scrap 
Salvage Committee and make the 
“‘drive-for-scrap”’ part of your daily 
operations. Search out every pos- 
sible source of scrap. Turn your old 
and worn-out equipment, tools and 
machinery over to your scrap dealer, 
at once. Dig out your discarded dies, 
rusted-out tanks and boilers, your 
old rails and other miscellaneous 
junk, and start them back to the 
mills through your scrap dealer. En- 
courage every employee to report 
every retired or obsolete machine 
that now stands idle—see that it is 
turned in for scrap. 


By getting this “dormant” scrap 
off your premises and into the fur- 
naces you'll be helping not only your- 
self but America as well. More scrap 
turned in, means more steel turned 
out—it’s as simple as that. So let’s 
get going. 


AMERICAN 
ELECTRICAL WIRE AND CABLES 


but, because without SCRAP we cannot produce steel, 
we are asking instead for your all-out help in getting 















more SCRAP to the mills. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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lator switching permits quick selection of the auxiliary 
oscillator. The plate circuit of the final stage is tuned 
by a variable vacuum capacitor. Absence of air-dielec- 
tric capacitors in the equipment reduces the risk of 
arc-over due to dust collection. All r-f stages are de- 
signed for Class C operation. Low audio distortion at 
frequencies from 50 to 10,000 cycles is achieved at all 
percentages of modulation. This is accomplished by 
new and better audio circuit design, and by modulating 
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STEEL 


Every Kind 


Some steel products are in short supply but 










over-all stocks are still large, diversified 
NEARBY STOCKS INCLUDE: 
BARS—carbon & alloy, hot TUBING—seamless & welded, 


rolled & cold finished mechanical & boiler tubes 


STRUCTURALS—chennels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, etc. 


PLATES—U, M. & sheared, REINFORCING bors & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fat.ication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles, Sen Francisco 



























e Where it is necessary to locate and rigidly 

e hold pulleys, gears, collars, clutch com- 

® ponents and other similar parts on shafts to j 

event turning, Pheoll square head and 
eadless set screws transmit maximum 
holding power without slippage. Standard 

full diameter, fine or coarse thread, cup 




















point screws provide complete thread con- Fig. 5—Extruded aluminum slats are interlocked and 
altel oe ee eee provided with rubber rollers top and bottom; tracks 
seats on the shaft. This holding pressure extend into a 4-in. space between cubicles. Each door 
es eee has an interlock switch and a ground switch. 


Use Square Head Set Screws as 
Adjustable Stops 


Pheoll set screws also offer a simple means 


of holding and aligning parts and will the r-f driver as well as the power amplifier. This im- 
teat proves the linearity of the power amplifier by varying 
All catalog listed sizes are car- the drive in proportion to modulation. Hum and dis- 


ried in stock. Special lengths and 
points are made to order. 


tortion are further reduced by utilizing inverse feed- 
back in the audio section of the transmitters. 

The new transmitters are designed and wired to 
operate with the RCA Type BTC-1A Universal Trans- 
mitter Control Console, when supervisory operation is 
desired. However, each can also be operated from the 
centralized controls on its own front panel. All r-f and 
4 a-f tubes are metered and all tubes are visible through 















es windows in the sliding doors to permit continual ob- 
| SCREWS © BOLTS © NUTS os industrial Fasteners and Holding | | servation of their operating condition. oOo 0 
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Y Uniform “proofing” for bakeries 
C- 
‘ assured by 
at e 
M ses Multi-Purpose 
y “4 i 
ig he an 
i} 4 THERMOSTAT 
i 3 THERMOSWITCH thermostats 
control air in Anets Rack 
“Proof” Box. Thermostat (a) 
controls air temperature, therm- 
\, ostat (c) with wick acts as 
i humidity control, and thermo- 
stat (b), set at 75 F, is wired in 
series with thermostat (c) to 
| Steam prevent moisture injection with 
—~ Moisture : 
inlector resultant condensation and 
flooding when startiiig cold box. 
Proper control of the ‘“‘proof’’ box is a very im- unique principle that permits effective control of 
portant factor in commercial baking. These boxes many variables where heat is a factor. Their activating 
“proof,” or raise, yeast-type doughs by means of control element is the single-metal shell that expands 
warm, humid air that is kept at a pre-determined tem- or contracts instantaneously with temperature changes, 
perature and humidity. This air must not only be held making or breaking the totally enclosed electrical 
consistently to requirements, but must also be con- contacts. 
trolled in such a way that condensation is prevented Find out now how Fenwal THERMOSWITCH 
when box is turned on. units can help you. Mail coupon today. 
To accomplish this, Anetsberger Brothers, makers 
of Anets proof boxes, chose Fenwal THERMO- 
SWITCH thermostats. In successful operation on 
these boxes for more than ten years, these thermostats 
maintain conditioned air with laboratory accuracy. 
Operating on 24 volts A.C., they regulate temper- 
ature and humidity of air with such precision that 
bakeries can depend on uniform “proofing.” 
nd Low cost, compact, precise THERMOSWITCH Boil da tense! 
ks thermostats solve many types of control problems. eet sys Vee a 
or Easy to i easy to maintain, they operate on a SE Ns 
Visit our Booth 603 at the Chemical Industries I ve Vv | ue ia on] 
{ Exposition, Grand Central Palace, New York. y to Ja eat 
ae ‘B. SS ee ee :T 
ng a 
— \ FREE: / Se IE Agape ce : 1 am chiefly interested in the applications checked: 
»d- | Just fill in coupon and mail . . . no obligation. | C1 Heoting C Cooling ) Humidity Control or Oe- i 
i AA FENWAL, INCORPORATED, !11 Pleasant St., Ashland, Mass. | CD Alarm (over-temperatenn, tection 1 
to j S| 111 South Burlington Ave., Los Angeles 4, Cal. | under-temperature) CO Vapor Control i 
is- I TEMPERATURE CONTROL ENGINEERS | CJ Timing (thermal) (0 Rediant Heat Control j 
- l | ©) Pressure Control (by controlling vapor temperature) | 
2 | Name aes Seca ats Position i 
the Company OTHER (Please fill in your special requirements)......... 
nd l | @ercersceses l 
gh i Street | i 
a i City. Ye oe Zone State | OO 6d CSV OD Ke DOE aE OE Os 6084s HOR CHO S COVE CEES EOS | 
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LABORATORY CONTROL 
of all materials... 




















..- assures coil forms that are: 
1. NON-CORROSIVE TO COPPER WIRE 


2. MADE TO CLOSER TOLERANCES 
3. EASIER TO LAMINATE 





























Precision’s strict Laboratory Control results 
in alkali-and acid-free materials that are 
non-corrosive to copper wire — gives you 
precisely made coil forms that are easier to 
stack. Also, spiral winding and die-forming 
under heat and pressure increase heat dissi- 
pation, insulation, strength and winding 
space . . . decrease weight and moisture 
absorption. 









































Precision Paper Tubes can be made to 
your exact specifications of finest dielectric 
Kraft, Fish Paper, Cellulose Acetate or com- 
binations . . . are available round, square, 
oval, rectangular — in any length, ID or OD. 
Send for free sample and new Mandrel List 
of over 1,000 sizes! 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 
Plant #2, 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Bobbins. 



























































Improved Components and Materials 
for Reliable Electronic Equipment 


(Continued from page 119) 


extending over a specific period. These field tests are 
being conducted and coordinated with the other Serv- 
ices and industry. The results of these tests are being 
used for the establishment of design criteria for the 
improvement of components and equipment. 

Simulating and testing machines such as the follow- 
ing are an important factor in the development of rug- 
ged equipment: (1) a tumbling machine which was suc- 
cessfully used in the program on the ruggedization of 
indicating instruments; (2) a package test machine 
(used for equipment weighing from a few pounds to 
1000 Ib) which simulates rail and truck transportation 
conditions over difficult roads; and (3) a vibration ma- 
chine for conducting tests inside of cold chambers. This 
machine can be remotely controlled. 

It has been determined that most failures leading to 
maintenance repairs are due to: (1) breakage of 
mounting parts (such as brackets), loosening up of 
nuts and failure of spot-welded points; (2) collision 
of parts which are flexibly mounted and which are lo- 
cated too closely together; (3) failure due to one or 
several long-duration shocks which may be encountered 
during loading and unloading of equipment from ve- 
hicles; (4) failure due to high-intensity short-duration 
shocks, for example, a ballistic impact such as might 
be encountered by a tank. This impact may not damage 
the tank itself, but may cause failure of the electronic 
equipment mounted within the tank. 


Shock Protection Built In 


Equipment should be constructed so that it will with- 
stand the rigors of use without any additional protec- 
tion, whenever it is possible. If it is necessary to pro- 
vide external protection, space must be sacrificed so 
that the equipment can move freely under the impact 
forces. Sometimes the space provided for the protection 
of the equipment is of the same order as the space oc- 
cupied by the equipment itself. The protection is gen- 
erally provided by means of shock mounts. Proper se- 
lection of shock mounts is of the utmost importance, 
since they, when improperly used, amplify the damage 
instead of diminishing it. It is known that a certain 
degree of damping will increase the shock-protecting 
ability of shock mounts and, by this means, they can be 
used over a wider range of loading. 

Shock mounts incorporating friction or viscous damp- 
ing are under development. It also is possible to de- 
velop a shock mount using a rubber material which in- 
corporates in itself internal friction and which does not 
change its resilient characteristics over a temperature 
range of —55 C to +85 C. The use of metallic shock 
mounts that make the elimination of rubber possible, 
also is being investigated. 

This overall program shows excellent promise and 
with the development of more rugged components and 
more efficient mounts and fasteners, it will be possible 
to reduce to a minimum the mechanical failures and 
their attendant maintenance problems. 

Impregnants. Much could be said on the subject of 
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Communications equipment for mobile 
tactical units must be sturdy enough 
to follow the front lines cross-country 
and along battle-pitted roads. This 
AN/GRC-3 radio equipment, installed 
in all types of combat vehicles, must be 
ready to provide communications liai- 
son between advancing units. And it 
must be ready twenty-four hours a day, 
despite the roughest operating condi- 
tions. For vital equipment of this type 
there is a growing recognition of the 
need for self-locking fasteners to pro- 
tect the expensive and critical compo- 
nent parts which make them function. 

Helping to keep this equipment oper- 
ating by holding against severe and 
long-continued vibration are many 
ESNA machine screw hex nuts and 
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warding Signal Corps Equipment 
from Fastener Failure 


clinch nuts. These Elastic Stop Nuts— 
with fungus proof nylon inserts for ex 
tended reuseability —offer the advan- 
tages of secure fastenings and at the 
same time simplify maintenance and 
field repairs. 

ESNA HEX NUTS are quickly in- 
stalled with power tools— permit accu- 
rate, precise adjustments, lock at any 
position along the bolt, and keep fasten- 
ings tight until deliberately removed. 

ESNA CLINCH TYPE NUTS are 
available in various shank lengths for 
swaging on different gauges of sheet 
metal. Permanently clinched into place 
on frame members or to sections of the 
chassis, they provide permanent and 
pre-positioned fasteners for assembling 
panels or mounting component parts. 





TRADEMARK 


ELASTIC STOP NUTS 


DESIGN HEADQUARTERS FOR VIBRATION-PROOF FASTENERS 
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Red Nylon locking inserts 
Reusable over 100 times 


DESIGN AHEAD WITH ESNA 





THE FAMOUS RED ELASTIC 
COLLAR IS VISIBLE EVIDENCE 
OF LOCKING SECURITY 





Threadless and permanently elas- 
tic, it provides these 4 outstanding 
features: 





1. Protects against nuts loosening 
due to VIBRATION 


2. Keeps locking threads 
CORROSION FREE 


. Provides for accurate BOLT 
LOADING 


4. Seals against LIQUID LEAKAGE 
along the bolt threads 


w 








And can be used again and again 


Specify ESNA hex and clinch nuts 
with the new red nylon insert to as- 
sure adequate locking torque through 
hundreds of on-off applications. 
When you design equipment that 
needs similar fastening security, spec- 
ify Elastic Stop Nuts. For complete di- 
mensional and installation data write 
to Elastic Stop Nut Corporation of 
America, Vauxhall Road, Union, N. J. 
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Regular enclosure measures 10% 
x 6% x 4% in., an in-between 
size, smaller than No. 2 and 
larger than No. 1. These con- 
trols are rated 10 hp, 220-550v 





T AC polyphase. 

his new series YE starter rated 10 hp. maximum, offers 
you a smaller, neater case with more than ample space 
for wiring. Checking into other features, you find: 


LOW CONTACT-RESISTANT SILVER CON- 
TACTS WITH SPECIAL ARC-QUENCHING 
PROPERTIES, 


TERMINAL BOARDS OF HIGHEST ARC- 
RESISTANT PLASTIC AVAILABLE, 


DUAL VOLTAGE COILS, STANDARD EQUIP- 
MENT ON BOTH SINGLE AND POLYPHASE 
STARTERS. 


For a 10 hp. starter or contactor, engineered for better 
performance and longer life — providing economy of size 
and price — specify a Furnas control. Full particulars sent 
on request. Write Furnas Electric Company, 1024 McKee 
Street, Batavia, Illinois. 


SPECIAL CONTROLS — We are prepared to furnish special magnetic 
starters and contactors as well as drum control- 
lers, pressure switches, foot and cam-operated 
switches on short notice. Your inquiries are invited. 


MOTOR CONTROLS 
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Cycles of moisture resistance test 





Fig. 8—Reliability of r-f coils through use of improved 
impregnants. 


impregnants and the interest of the Signal Corps En- 
gineering Laboratories in their study, performances, 
development and proper application. As an example of 
this activity, Fig. 8 exemplifies the advancement of the 
reliability of r-f coils through the use of improved im- 
pregnants. 

Waveguide Components. Efforts toward the develop- 
ment of more reliable electronic equipment through im- 
proved waveguide components have centered about 
broadbanding or the development of waveguide com- 
ponents which will operate over wider frequency ranges. 
This offers the advantage of requiring fewer compo- 
nents to cover the commonly used portion of the micro- 
wave frequency region, thereby alleviating the stocking 
and maintenance problems. Originally, components 
were developed with a maximum band width of about 
10 per cent. As indicated in Fig. 9, this required about 
40 different designs of each type of component to cover 
the frequency region from 2.6 to 40 kilomegacycles. At 
present, there are generally available 40 per cent band- 
width components. Only eight different designs of each 
component are required today for the same frequency 
region. For the future, work is being carried on to de- 
velop even broader bandwidth components. It appears 
that it may be feasible to utilize only two components 
of each type to cover the region from 2.6 to 40 kmce. 

Transformers. Much of the advancement in the re- 
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Every DAY it’s more and more evident that even a little steel may keep a big plant’s production 
line going in a pinch until the next big shipment arrives. 


If you have CMP orders for steel and can use our superior hot rolled products we may be able 
to schedule limited steel tonnage for you to help you keep going at full blast. 


Please remember, we said —“we may be able to help”...Tell us your minimum requirements 
and we'll let you know promptly if we can assist you. 


° Silicon (Electrical Sheets) 
Superior Hot Rolled Acid Pickled 
specializes Galvanized 
. Galvannealed 
in: Long Terne 


Mill Limits 6 to 30 gauge * Widths up to 48”— Lengths up to 144” 


Superior Sheet Steel 


DIVISION 





THE PARKERSBURG STEEL COMPANY 


Look to Superior Louisville, Ohio 


for Superior Quality 
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STEP DOWN 
TRANSFORMERS 


Step-Down Transformers permit using 
standard 115/120 volt, 50/60 cycle 
motors or electronic equipment in 
installations where only a 230/240 
volt supply is available. Plug the step- 
down transformer into the 220/240 
volt line supply, connect the 115/120 
volt equipment to the transformer. 
That's all. 






VOLTAGE 
STABILIZER 


For circuits with continuous voltage 
fluctuation the Acme Electric Voltage 
Stabilizer was designed. Operates 
automatically, responds almost in- 
stantly to any deviation in normal 
voltage supply. Designed to pre- 
cision standards. 


RADIO TELEVISION 
ELECTRONIC 


Custom-made transformers designed 
from standard parts is usually pos- 
sible because Acme Electric owns all 
the tools, dies and equipment that 
cre needed to make a wide variety 
of transformer designs and sizes. By 
adapting standard components avail- 
able, you save time — money. 





SIX IDEAS 
for IMPROVING 
PERFORMANCE 











VOLTAGE 


ADJUSTORS 


Provides for manual regulation of 
input voltage over a range from 65 
to 135 volts to exactly the voltage 
required for best performance of the 
electrical equipment. Available in 
sizes from 150 watts to 10 KVA. 




















HIGH 
VOLTAGE 


IGNITION 
TRANSFORMERS 


This is an example of what Acme 
Engineers have done in designing 
transformers with secondary output 
up to 10,000 volts. High voltage can 
be safe when components are de- 
signed by experienced engineers. 


AIR COOLED 
TRANSFORMERS 


Heavy duty designs in capacities from 
1/10 KVA to 167 KVA in primary 
voltage input up to 2400 volts, can 
be supplied on special order with 
secondary taps to meet specifications 
of special applications. 





ACME ELECTRIC CORPORATION 


3511 WATER ST. 


CUBA, NEW YORK 


Acme Electric also manufactures: Air Cooled Power Transformers « Cold 

Cathode Lighting Transformers and Ballasts « Control Transformers « 

Door Bell, Chime and Signalling Transformers « Electronic Transformers « 

Fluorescent Lamp Ballasts *« Luminous Tube Transformers « Radio and 

Television Transformers * Safety Transformers * Step Down Transformers « 
Voltage Regulating Transformers. 








liability of transformers has resulted from the use of 
new and improved materials and to the employment of 
new constructional techniques. An example of the prog- 
ress made in the transformer field might be indicated 
by industry’s increasing ability to meet the stringent 
requirements of specification MIL-T-27 (superseding 
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Fig. 9—Increased reliability of waveguide components 
through simplification of maintenance and stocking prob- 
lems resulting from broadband developments. Chart shows 
number of waveguide components of one type required to 
cover frequency region from 2.6 to 40.0 kilomegacycles. 


PRO-JAN-T-27). As an indication of this progress, 
Fig. 10 illustrates the number of transformer types 
that have met the MIL-T-27 or PRO-JAN-T-27 re- 
qu roments for each year from 1948 to the present time. 

Equipment finishes. Protective coatings are obviously 
an important factor in the improvement of the reliabil- 
ity of electronic equipment since they contribute to- 
ward the extension of the utility of such equipments 
over longer periods of time and maintain the equip- 
ments’ integrity of performance. U. S. Army Specifica- 
tion 72-53, Finishes (For Ground Signal Equipment), 
was prepared to provide for the best finishing systems 
for this purpose. 

To encourage compliance with the provisions of this 
specification, a simple and rapid procedure of inspec- 
tion has been devised in the form of a kit containing 
the necessary reagents and instruments accompanied 
with instructions for inspectors for the use of the kit. 
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Fig. 10—Increased reliability of transformers through 
improved design and construction. Chart shows number 
of items that passed qualification or contractual tests 


under proposed JAN-T-27 or MIL-T-27. 
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POWDER 
METALLURGY 
CONSERVES 
MATERIALS 


As the channeling of strategic metals 
into essential applications takes on 
increasing importance, the material- 
conserving advantages of powder 
metallurgy processes are receiving 
added attention. 

In powder metallurgy, parts are 
die-formed to their final dimensions 
within extremely close tolerances. 
This does away with the need for 
machining operations which result 
in scrap metal. 

INTRICATE SHAPES 

The advantages of the powder 
metallurgy process are of particular 
importance in the production of in- 
tricate structural shapes, which 
would normally involve extensive | 
and complex machining, with a large 
amount of scrap. Gears, cams and 
many other parts are successfully | 
produced, without machining, by | 
the powder metallurgy process. | 

In addition to making most effec- | 
tive use of critical materials, the 
powder metallurgy process, by elimi- 


“SCRAP? 


NOT THE WAY WE 
USE CRITICAL 
METALS F 





Strategic Materials 
S-T-R-E-T-C-H Farther 
in COMPO and POWDIRON 


BEARINGS AND PARTS 


When hard-to-get metals are processed by Bound Brook 

powder metallurgy to form “COMPO” (porous bronze) 
and “POWDIRON” (sintered iron) bearings and parts, 
there’s no waste of strategic materials. The metals 





Parts such as these can be produced by the go farther, to serve Bound Brook customers 
powder metallurgy process, without machining | 2 
operations that result in metal scrap and in- better — and to aid the defense program. 


creased unit costs. 


“COMPO” and “POWDIRON” bearings and parts need 
no machining, leave no scrap — at Bound Brook 
or on the user’s assembly line. 


nating costly machining, reduces 
unit cost to the purchaser. Since the 
production of special shapes requires 


tooling, the low-cost advantage is For latest list of stock sizes of “COMPO” bearings, write 

most marked in high-volume work, us on your company letterhead. Consult our Engineering 

where initial tooling charges are off- Department on parts and special bearings. 

set by subsequent savings in unit | 

costs. REE eo 
COMPOSITIONS AVAILABLE SEND FOR THIS F antag tice aet Ce 

Bearings and parts can be produced 


in any one of a number of composi- 


tions of “‘COMPO’”’ (porous ar 
bronze) or “POWDIRON” (sin- } “POWDIRON" 
tered iron) either with or without 


self-lubrication. Detailed informa- 
tion may be obtained from the man- 
ufacturer, Bound Brook Oil-Less 

searing Company, Bound Brook, | ESTABLISHED 1883 


N. J. 
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PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . - Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. . » Explosion-proof . . . Octal radio base 
. .. Compact, light, ru =" inexpensive . . . 
Circuits available: S 


T Normally Open; 
SPST Normally Closed. 
PROBLEM? Send for Special Problem Sheet” 


id 


¢ 

o“Amperite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
af obtaining current or voltage regulation 
. . . For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


FA mperITE CO., inc., 561 Broadway, New York 12, N.Y 
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SHORT RUNS 


Precision die molded plastics in small lots are now 
available at the lowest possible die mold cost. This 
new process is primarily for pilot runs in the pro- 
duction of 100 to 5000 small precision plastic mold- 
ings for experimental and other purposes where 
conventional type die molds would be prohibitive 


Present mold capacity: 2 ounces, 2 x 4 x 6” 


Your inquiries are invited. 


Dayton ROGERS 


MINNEAPOLIS 7, MINNESOTA 
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sy means of this kit, it is possible to determine the fol- 
lowing: (a) color and gloss of a top coat; (b) type of 
primer; (c) thickness of paint film and plating (on 
steel only) ; (d) adhesion of a paint system; (e) the 
presence of and type of surface treatment, such as 
anodizing, phosphating and chromating; and (f) iden- 
tity of the plating and base metal. 

Thumbnail descriptions of some additional current 
component and materials developments (exclusive of 
power sources, frequency control and thermionic de- 
vices) which have been completed or which are under- 
way and which will improve the reliability of equip- 
ments appear in Table I. Currently planned future re- 
search and development projects are listed in Table IT. 

Implementation of actual usage of improved com- 
ponents and materials. There are numerous means for 
assuring that full advantage is taken by all concerned 
in order that newly developed items are made available 
for incorporation in more reliable electronic equipments. 
The following methods are representative : 

1. Open discussions among representatives of all of 
the Armed Services at Research and Development 
Board panel and subpanel conferences. 

2. Wide dissemination of research and development 
reports and appropriate test reports among all Services ; 
also distribution of information to industry where ap- 
plicable. 

3. Wide dissemination of information bulletins and 
technical bulletins, fully describing newly developed 
itents. 

4. Use of the newly acquired information for estab- 
lishing new technical requirements and styles in the 
appropriate promulgation of amendments or revisions 
to existing JAN or MIL specifications, or for the pro- 
mulgation of interim Signal Corps uncoordinated MIL 
specifications, or for the promulgation of coordinated 
MIL specifications, to allow for the procurement of 
components and materials which will yield great relia- 
bilty and life. In connection with the improvement of 
the overall procurement specification program, atten- 
tion also is directed to the current and planned Signal 
Corps program for the promulgation of a series of 
realistic specifications both through internal laboratory 
work and through specification engineering contracts 


with outside independent organizations. (Continued) 





Table 11I1—Components and Materials Devel- 
oped Under SCEL Sponsorship and 
Readied for Production* 


Ruggedized meters (1% in. through 4% in.); electron 
sockets; switches (all types); quartz crystal units; con- 
nectors, jacks and plugs; r-f cable. 

Connectors (i-f and r-f), transformers and ceramic 
insulation for a particular equipment; borocarbon resist- 
ors; cast power resistors; metal film resistors; metal 
film and borocarbon potentiometers. 

Transformers (audio, power and pulse); metallized 
attenuators; waveguides; magic tees; high-temperature 
magnet wire. 

Fansteel chemical process for production of tantalum; 
hermetically sealed, button mica capacitors; springfinger 
r-f metal gaskets for waveguide contact flanges; type 
“C” r-f connectors; low-temperature r-f cable jackets. 





* Through the industrial Services Division of the Signal Corps Procure- 
ment Agency. 
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CHASE BRASS AND COPPER WIRE 


has the fine temper that makes better wire products 


You can, quite literally, bend Chase brass, 
copper and bronze wire to your will be- 
cause it has precisely adjusted temper, ex- 
cellent ductility and great tensile strength. 


For coining or embossing, heading and 
extruding, heading and drilling, making of 
rivets, screws, springs you'll find a just- 
right Chase wire. It comes in six stand- 
ard annealed and eight standard drawn 
tempers. 


But no matter which Chase wire is used, 
you can be sure that it will have accurate 
dimensions, true roundness, freedor from 
physical defects, beautiful uniformity of 
surface, texture and color. 


Write for FREE booklet—“Chase Cold 
Heading Extruded Brass and Copper 
Alloy Wire” giving physical and fabrica- 
tion properties, applications, weights per 
1000 feet and feet per Ib. 


Chase ® BRASS & COPPER (°°! eto 


Albanyt Cleveland Kansas City, Mo. New York 
Atlanta Dallas Los Angeles Philadelphia Seattle 
WATERBURY 20, CONNECTICUT e SUBSIDIARY OF KENNECOTT COPPER CORPORATION 15h Baltimore Denvert Milwaukee Pittsburgh Waterbury 
Boston Detroit Minneapolis 
Houstont Newark (Tsales 
Cincinnati Indianapolis New Orleans 


Chicago 
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D.C. VOLTS 


FART 


123 Cries PER VOLT 





TN dasitine with 


aipbiey 


or Dynamometer. 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY - 


meters 


A Size, Type, and Style 
for Every Installation 


Your instrumentation is strictly modern 
in design and construction with Triplett 
Meters. You can have sizes 2"to 7"ina 
wide variety of case shapes and mounting 
arrangements, A.C., D.C., R.F., Rectifier 
Molded and metal 
cases, rear illumination, and other special 
features are available. For precision and 
economy virtually every meter part is 
made in Triplett plants under rigid hu- 
midity and dust control. Every metér 
represents the refinements gained in half 
a century of meter experience. Keep your 
panels up-to-the-minute with Triplett 
Meters—famous the world over for 
quality, accuracy, and dependability. 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 





BLUFFTON OHIO. USA 


5. As an added assurance that adequate sources of 
supply exist on newly developed items, the Signal Corps 
Engineering Laboratories have maintained a_ close 
liaison with the Signal Corps Industrial Services Divi- 
sion of the Signal Corps Procurement Agency in order 
to establish such sources. Table III lists representative 
items on which the establishment of adequate produc- 
tion facilities has been initiated by the Industrial Serv- 
ices Division or recommended by the SCEL to the ISD: 


Conclusions 

This article has concentrated primarily on the subject 
of the reliability of component parts and materials and 
their importance to the development and production of 
more efficient and dependable electrical and electronic 
equipments for use in the defense of our country. When 
it is realized that these equipments serve to extend the 
range of the human senses, such as seeing, hearing, 
speaking, and feeling, over widespread distances, the 
importance of maintaining and improving the perform- 
ance characteristics of the materials and components 
which vitalize and sustain the operation of these equip- 
ments is at once apparent. 

The performance, reliability and longevity of these 
electrical and electronic equipments, operating as they 
must, in every type of environment and climate, are de- 
pendent upon the joint skills of the engineers who de- 
sign the equipment and the research workers who de- 
velop the components and materials from which the 
equipments are fabricated. 

It is therefore incumbent upon those who are re- 
sponsible for the improvement of components, materials 
and equipment to assure that the best possible items 
are being utilized to guarantee the highest possible de- 
gree of reliability. ood 
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HOW ENGINEERS USE GLASS 


ro Zrevenl serious 


To get fires under control faster, regardless of variations 
in Operating requirements, Grinnell engineers developed 
a positive, fast-opening sprinkler head. Here’s how a 
specially designed glass by Corning helped solve their 
problem. 

In the Grinnell Sprinkler Head shown above, heat 
causes the liquid in the “‘Quartzoid”’* to expand, break- 
ing the bulb, opening the head . . . and sending the 
sprinkler system into action much faster than is possible 
with solder type heads. The bulb is made to shatter at 
temperatures as low as 135° F. The temperature at which 
the sprinkler system goes into action depends on the 


*Reg. T.M. of Grinnell Co., Inc. 
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FIRES 


amount of liquid in the bulb and the strict specifications 
to which Corning produces this glass. 

Air lines and defects are eliminated to maintain uni- 
form strength. Wall thickness is drawn to the closest 
tolerances to assure uniform breakage. Glass also elimi- 
nates corrosion, another factor which might interfere 
with operation. 

Glass has many other industrial uses. Are you devel- 
oping a new product, or faced with a material shortage? 
You'll find that Corning has the experience, the tech- 
nical skills and manufacturing facilities to produce glass 
that may do a better job than existing materials. 


GLASS IS AVAILABLE NOW—ECONOMICAL, T00 
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ON MULTIPLE OPERATION JOBS 


For instance, Extension and Torsion springs which 
require odd shapes, bends and “‘fancy”’ ends to 
perform their design functions. It is here the prin- 
cipal opportunity exists for special tooling and 
ingenuity — where substantial savings can be 
justified without sacrifice of quality. 


Se COMPRESSION 


SPRINGS 


Here there are often opportunities 
for economies through eliminating 
or reducing need for grinding, 
special sorting, gauging, etc.,— 
by skilful design and advanced 
production techniques. 





FLAT SPRINGS 


Only special automatic equip- 
ment, plus truly expert designing 
and heat treating can combine 
performance with economy in these 
tricky little devils—as we doit here. 





Wa’ 


GOT A PROBLEM? Our Production Engineers 


are available to help on design, redesign, specifications, 
samples, estimates. Have them work with you! 


Deen Ut ee nee ae te 


CHICAGO 339, ILL. 


2100 N. MAJOR AVE. « 
UCT lta eile eae or 
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142. Ten annotated references. 
Electronic Components, July 1951, p. 
three annotated references. 
Electrical Insulation, August 1951, p. 
annotated references. 


216. Twenty- 


232. Over 50 


Photoelectric Side-Position 
Regulators 


(Continued from page 105) 


deviation and the correction is a function of only the 
time rate change of deviation, disregarding friction ef- 
fects, and not the deviation itself. In other words, as- 
suming a frictionless system, there is no error between 
deviation and correction if the deviation is not chang- 
ing. Let us assume, however, that the edge is moved 
laterally at a constant rate equal to G in. per min and 
that the correction lags by an amount equal to K in., 
which would be the error. If the deviation rate is in- 
creased to E in. per min, the error will increase to H 
in. due to the fact that a definite excitation voltage is 
required to operate the motor at any particular speed. 
This excitation voltage can come only from the regu- 
lator which has an output proportional to error. 

An all-electronic, continuous-type regulator used pri- 
marily with fractional-horsepower motors is shown 
schematically in Fig. 7. In this system a single photo- 
tube is used connected in one leg of a bridge circuit. 
When the strip is in the normal position the bridge is 
balanced so that the output is zero. When the strip 
deviates from this position, the output of the bridge 
circuit indicates the extent of the deviation while the 
polarity of this voltage indicates the direction. This 
output is then amplified and applied to the grids of the 
thyratrons supplying power to the correction motor. 

The firing angle of the thyratrons is determined by 
phase shift of the a-c voltage in the grid circuit. With 
zero amplifier output, the phase shifts are equal and 
both thyratrons will fire at the same angle, resulting 
in zero average motor current. When a deviation oc- 
curs, the output voltage from the amplifier will add to 
the grid voltage of one thyratron and subtract from the 
other. This will advance the firing angle of one thyra- 
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Fig. 9—System for hydraulically shifting a reel assembly. 
It ties in with the control of Fig. 8 and the headpiece. 


ELECTRICAL MANUFACTURING 


50 


y the 
yn ef- 
Ss, as- 
tween 
hang- 
noved 
n and 
K in., 
is in- 
to H 
age is 
speed. 
regu 


d pri- 
shown 
»yhoto- 
ircuit. 
dge is 
- strip 
bridge 
le the 
This 
of the 
motor. 
ied by 
With 
il and 
sulting 
on oc- 
add to 
ym the 
thyra- 


embly. 
ipiece. 


TURING 













High mechanical and di e 
strength. Highly lustrous. 
not soil in assembly. Can be. 
glazed black, brown or blue. 
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TEFLON MAGNET WIRE 


FOR HIGHEST TEMPERATURE APPLICATIONS 


Warren Wire Company is now producing in quantity 
Teflon insulated Magnet Wire. 


SIZES — 14 through 45 
Single, Heavy, Triple and 
Quadruple thickness, NEMA STANDARDS 
We invite inquiries where requirements call for: 
small SPACE FACTOR 


HIGHEST ABRASION RESISTANCE 
FLEXIBILITY AND ADHERENCE 
DIELECTRIC STRENGTH 
RESISTANCE TO CHEMICALS 


and it will withstand temperatures of 250 centigrade. 


WARREN WIRE COMPANY, Pownal, Vermont 
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RUGGED LITTLE RIVET 
HAS TWO BIG JOBS 























UNIT CARRIER ASSEMBLY 





HEATING ELEMENT 











HEATING ELEMENT 
WELDED HERE 














THREE TIMES 
RIVET STUD ACTUAL SIZE 











MICA WASHERS 














Small enough to put under your fingernail, 
this rivet is made by Progressive for The 
Cuno Engineering Corporation. Used in an 
automotive cigarette lighter, it serves as a 
post to which the center of the heating coil 
is spot welded and as a rivet for fastening 
the burner cup to the lighter shell. 









































This double function required precise up- 
setting of a metal sufficiently soft to be used 
as a rivet, yet rugged enough to withstand 
the welding operation. 














At Progressive, we welcome special jobs 





like these. It’s our business and we’re good 
at it. See Progressive—if it’s a SPECIAL. 











WRITE FOR OUR CATALOG 


IT MAY SAVE YOU MONEY 








THE PROGRESSIVE 
MANUFACTURING COMPANY 


44 NORWOOD ST., TORRINGTON, CONN. 


{ 
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" SALES OFFICES: SAN FRANCISCO, LOS ANGELES, 
* PORTLAND, DETROIT, PHILADELPHIA, CLEVELAND, 
SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO. 
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tron and retard that of the other, resulting in an aver- 
age current in the correction motor. For deviations in 
the opposite direction, the firing angles are changed 
in the opposite directions, reversing the average cur- 
rent and consequently reversing the motor. Since the 
power output is limited by tube size, this scheme is 
practical only with fractional-horsepower motors. 

When higher power motors are required, schemes 
such as that shown in Fig. 8 are used, ~— the 
same type input and amplifier as shown in Fig. 7. The 
amplifier output, however, controls two ieee: recti- 
fiers, each one supplying one generator field. The gen- 
erator includes two identical shunt fields differentially 
connected and each capable of full excitation when used 
alone. When the strip deviates from the normal posi- 
tion, the output voltage of one rectifier will increase 
while the voltage of the other will decrease, resulting in 
a generator voltage with a magnitude proportional to 
the deviation and a polarity corresponding to the di- 
rection of the deviation. Not shown in the scheme are 
the relays and switches that permit manual as well as 
automatic control of the correction motor. 

This type regulator is being used at the rewind end 
of steel rolling lines for the purpose of winding smooth 
coils. The mechanics of the reel shift assembly are as 
shown in Fig. 1, with the exception that the hydraulic 
system shown schematically in Fig. 9 is used instead 
of the screw. The reel shift assembly, weighing approx- 
imately 20 tons, has a maximum correction rate of 60 
in. per min, and uses a 5-hp correction motor. The 
edge of the coil is held to 4%» in. with strip speeds up 
to 2000 ft per min. 


In some slitting machines designed for use in the 






Phase shift 
network 

















Amplifier and 
rectifier 
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Fig. 10—Schematic diagram of an electronic system for 
obtaining side-position control through photocell observa- 
tion of a printed line (so-called line control). 
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GLASS SHIPPING 


TANNERY INSTITUTION 


LAUNDRY 


MUNICIPAL PRINTER 


PACKAGING CHEMICALS 
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FOOD PRODUCTS UTILITY 


TOOAY... 
Were all in the steel business / 


on, mace coll GE 4b) 


RESTAURANT 


PUBLIC WORKS 
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FOR EACH OF US TO GET MORE STEEL... AND PRODUCTS MADE OF STEEL... 
WE'VE GOT TO PROVIDE MORE SCRAP TO MAKE THE STEEL. 


Half the melting stock used in the 
steel mill or iron foundry consists of 
iron and steel scrap. In normal times, 
enough scrap is produced by the mills, 
foundries, railroads, fabricators and 
scrap dealers to fill the need. 


But now the mills have stepped up 
cpeeiy to meet the greatly increased 
military and civilian demands for steel. 
And that increased capacity has out- 
stepped the supply of scrap. 

That is why we are calling on plants 
in both metal-working and NON. 
METAL-WORKING industries to pro- 
vide the needed scrap NOW. 


You have the heavy scrap 
needed to make more steel 
Enough obsolete machinery, equip- 


ment and parts are being carried as 
useless inventory to give a big push to 


the production of steel. Surveys have 
proved this. 

The trick is to get that old steel into 
the hands of the steel producers. 

We're putting that job up to you. 

To help maintain steel production... 
provide more steel for the equipment 
you want... turn in your idle iron 
and steel to your local scrap dealer. 


What you can do to help 
maintain steel production 


1. Appoint one top official in your plant 
to take full responsibility for surveying 
the plant and getting out the scrap. 


2. Consult with your local Scrap Mo- 
bilization Committee about its program 
to help out in the scrap crisis. For 
chairman’s name, check with your 
Chamber of Commerce, or the nearest 


This advertisement is a contribution, in the national interest, by 


Dy coreurentMmy nUnlUl rel lerm rar 
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office of the National Production Au- 
thority, Department of Commerce. 


3. Call in your local scrap dealer to 
help you work out a practical on’ 
program. Non-ferrous scrap is needed, 
too. 


4. Write for free booklet, ‘Top Man- 
agement: Your Program For Emer- 
gency Scrap Recovery”, addressing Ad- 
vertising Council, 25 W. 45 St., New 
York 19, N. Y. 
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When in need of Automatic Transfer Switches, 
Remote Contro! Switches, Contactors, Relays, and 
Specialized Electromagnetic Controls, come to us. 


Automatic Switch Co. 


393 LAKESIDE AVENUE ® ORANGE, NEW JERSEY 





paper and textile industries, it is necessary to maintain 
the position of a printed line on the strip rather than 
the edge. This calls for basically the same unwind con- 
trol system, the only difference being in the method of 
detection. 

In this type regulator, a beam of light is swept back 
and forth across the line in synchronism with line fre- 
quency. Each time the light spot crosses the line, the 
light reflected to the phototube changes, resulting in a 
pulse. The time at which this pulse occurs is compared 
to the time at which the line voltage is passing through 
zero. If the pulse is early, it indicates a deviation in 
one direction; if late, in the opposite direction. The 
length of time the pulse is early or late indicates the 
magnitude of the deviation. 

As illustrated diagramatically in Fig. 10, with this 
type of regulator the output of the detector is a voltage 
pulse occurring every half cycle and triggering thyra- 
tron 17U. The output voltage of 1TU is differentiated 
so that a sharp pulse is obtained (see wave forms at 
bottom). The purpose of 77U is to eliminate unwanted 
signals due to printing on the paper. Pulse eg is applied 
simultaneously to the grids of 27U and 3TU which are 
triodes with their plate voltages 180 deg out of phase. 
At the instant e, appears, the triode with the positive 
plate voltage will conduct and charge its capacitor, in- 
dicating the direction of the error. The magnitude of 
the plate voltage determines the amount of charge put 
on the capacitor, which indicates the magnitude of the 
error. The output then is amplified and terminates in 





Fig. 11—Detector and pulse network used in control 
shown schematically in Fig. 10. Note use of heavy cast 
housing to protect these electronic components. 


a rectifier corresponding to Fig. 7. Fig. 11 shows some 
of the components actually used. “Amplifier is of con- 
ventional industrial design. 

In one application, this type regulator is used on the 
unwind end of a paper slitting machine. Its purpose is 
to maintain the position of the printing with respect to 
the rotary slitting knives. Through a screw mechanism 
a 34-hp correction motor shifts the unwind reel at a 
maximum rate of 40 in. per min. Although the ac- 
curacy obtained is a function of both paper speed and 
amount of roll telescoping, average rolls are slit longi- 
tudinally with accuracies to %,q in. oo00 
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PLASTICS that please 


Plastics that please .. . because delivery 
is prompt, and mold costs are elimi- 
nated. 


Chances are Harry Davies can save you 
the cost of molds on your very next 
molded plastic requirements. With 250 
stock molds to draw from (many of which 
are interchangeably designed to meet a 
wide range of assembly problems) the 
Harry Davies line is tuned to the universal 
plastics needs of industry. 


Write for complete stock 
parts catalog. And remember, 
when you need custom molded 
parts, Harry Davies facilities and 
methods are geared to your most 
exacting requirements. 


HARRY DAVIES 
MOLDING COMPANY 


1428 N. Wells Street © Chicago 10, Ill. 


Sales Offices in New York e Baltimore e Los Angeles 
e Milwaukee e Detroit e Cincinnati « Seattle 
Oklahoma City e St. Louis e Toronto 













BRASS? == 
fg 






ALUMINUM? 


BRONZE? 







Ts 


mace: WC 
STEEL? a Ke 


HARPER can fell you... 


because Harper deals in them a/l! 

Long experience and specialized production 

in all types and sizes of fastenings in 

all alloys mean just the right kinds for your needs— 
whether your problem is corrosion, abrasion, heat, stress, 
or appearance. Over 7000 items—bolts, screws, nuts, 
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This is one of the millions of die castings delivered by 
Alcoa on schedule from its great die-casting plants. Not 
only on schedule, but equaling or exceeding every speci- 


fication for quality and dimensional stability. Let your rivets and accessories—in stock ready for delivery from 
local Alcoa representative tell you more about Alcoa's warehouses and distributors, nationwide. Send coupon for 
ability to supply your die castings. He's listed under information and new Harper Catalog. 


“aluminum"™ in your classified phone book. 
Or write: ALUMINUM COMPANY OF AMERICA, 1896L 
Gulf Building, Pittsburgh 19, Pennsylvania. 


The H. M. Harper Co., 
8204 Lehigh Ave., Morton Grove, Ill. 
Send my free copy of the new 





Harper Catalog. (Please Prin 
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SPECIALISTS IN ALL NON-CORROSIVE METALS 



















Dielectric Breakdown Properties 
of Thermosetting Laminates 


(Continued from page 113) 





either direction) of the seven standard grades of lami- 
nates tested vary from 49 per cent to 84 per cent of the 
corresponding short-time dielectric strength. A safety 
factor of three, based on the short-time test, should be 
sufficient. For Grades XX and XX XP exposed to high 
humidity and elevated temperatures (Parts B and C of 
Table IV), the percentage ratio of dielectric fatigue 
strength to short-time dielectric strength ranges from 


47 per cent to 86 per cent (including both directions). 
Again, a safety factor of three should be satisfactory. In 
actual practice, a designer may expect to use equipment 


under highly humid conditions, yet available data on the 
laminates may be limited to short-time dielectric strength 


under dry conditions. In these cases, a safety factor of 
six, as recommended by NEMA*, may be necessary. 
ooo 


: NEMA Standards for Laminated Thermosetting Products, Publica 
tion No. 46-118 (August, 1946), Paragraph LP2-64. 


References 
See “Bibliography on Electrical Insulation,” page 
232, August 1951 ELectricAL MANUFACTURING for 


other articles on laminates. 


High-speed Photography 
as a Design Tool 


(Continued from page 124) 


Short-Circuit Testing Laboratory for Motor Starters, 
f August 1950, page 118. Picture story of experimental 
or laboratory at Arrow-Hart & Hegeman. 


Solderability Tests for Banding Wire, August 1950, page 
122. Wetting test developed to inspect tinned-steel 


e 
armature banding wire. 
How to Use the Oscilloscope as a Design Tool, May 1950, 
page 84; June, page 98. Equipment, general operating 
techniques and the methods used in applying the 


cathode-ray oscilloscope to specific mechanical and 
electrical design problems; several case histories in- 


cluded. 


Designins for Shock Resistance, May 1950, pave 120. 
How design of small panel instrument was developed 
to meet extreme vibration and shock requirements. 
























Shock Testinz in Design, March 1950, page 113. Methods 
for quantitative evaluation of impact as a guide in 
design of sturdier equipment. 


Cutting Cost of a Low-Volume Product, January 1950, 
SEE US BEF ORE Yo U DE SI GN IT! page 56. Development story behind design of a high- 


Save money! Check our huge assortment speed photolight with a flash duration of 2 microsec. 


of standard moulds — chances cre we Designing the Right Plastic Into Major Appliances, Janu- 
h saat Id ary 1950, page 60. Discussion of selection factors and 
eee ae . e mould you need. Lowest test control methods to aid in selecting the most suit- 
possible prices — fast, efficient service! able material for each part. 


| 

| 
Get our new 44 page catalog, today. | 
| . . . . . . 
And many other articles in earlier issues on similar sub- 
jects. Some of the more recent articles were included 
| 





in the ELECTRICAL MANUFACTURING editorial 
reprint service. Consult the listing under Feature Ar- 
a ; ticle Reprints for those still available, and use postpaid 

4 N. Wood St., Chicago 22, Ill. return cards in the Reader Inquiry Facility to obtain 
WRITE, WIRE, PHONE SPECIFICATIONS — TODAY! | single copies without charge. 
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SANGAMO PAPER CAPACITORS | 






A= > SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS | scsi 


»~ 


In Canada: Sangamo Company Limited, Leaside, Ontario 
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‘Fit in tight Spots! 
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Type 62A 


Type 60 
Capacitors 


You’re right when you specify 
Sangamo Type 62 and 64 
Paper Capacitors for use 
where exceptionally small 
filter capacitors are required 
for aircraft, guided missile 
work, or similar applications. 


These capacitors are mineral 
oil impregnated for E charac- 
teristic and assure excellent 
long life performance at tem- 
peratures from —55° C to 
+85° C Types 62 and 64 
capacitors are smaller than 
the size requirements of joint 
Army and Navy Specification 
JAN-C-25, CP 60 Series. 
They are hermetically sealed 
in seamless drawn steel cases. 
Non-magnetic copper or 
brass cases can be supplied 
if desired. 


Full information on these, and many other 
types of Sangamo Paper Capacitors, is given 
s in Catalog No. 832. Write for your copy. 
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AMCUIATE your best buy 
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Accurate ACCURAT;~ 


Friction 
Tape 





Features the best of material 
carefully fabricated to provide 
maximum mechanical protec- 
tion, Available in Standard and 
A.S.T.M,. grades. 





Offers high elasticity, high di- 
electric strength and super 
aging qualities. Made in both 


+ Standard grade and A.S.T.M. 


— A.A.R. Specification tape. 
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Accurate 
Plastic 
Tape 





Thin caliper plus a combina- 
tion of good mechanical and 
dielectric strengths offer re- 
duced bulk for tight spots. 


a 
— 


ACCURATE TAPES 


for the electrical indus- — 
try are manufactured to 
precision standards by — 


men who have devoted 


a lifetime to produc- | 
ing tapes of superior — 
quality. Every footis — 
carefully made and con- | 
stantly inspected to | 


assure uniform high © 


quality. The sure way 
to complete tape satis- 
faction is to specify 
ACCURATE by name 
—every time. Get all 
the facts on ACCUR- 
ATE Tape now! Just 


- eall or write the Accur- 


ate Manufacturing Com- 
pany, Garfield, New 
Jersey, for new illus- 


trated literature which 


includes complete spe- 
cifications and technical 
data covering the en- 
tire ACCURATE line 


of quality tapes. There — 
is no obligation, of © 






SR SS 









Suc eiiaasaition 





in tape 









Need specitic coils? 









































































































Make sure the exact coils you need are the exact 
coils you get. Whether you require a simple elec- 
trical coil winding or a series of specially treated 
coils deeply impregnated with wax or varnish in 
vacuum impregnation tanks and cured in heat 
controlled ovens—Dano can furnish coils tailored 






































to your requirements. That’s why experienced 
engineers with an eye toward uninterrupted pro- 
duction specify Dano Coils. 


























Send us samples or specifications 











with quantity requirements for our 
recommendations. No obligation! 



















e Form Wound e Bakelite Bobbin 

e Paper Section e Cotton Interweave 

e Acetate Bobbin e Coils for High Tem- 
e Molded Coils perature Applications 


Also, Transformers Made to Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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INDUSTRY 
STATISTICS 


TV production for 1951 estimated at 30 
per cent less than year ago. Packaged air con- 
ditioner sales forge ahead. Machine tool 
shipments rise. Electric housewares sales com- 
pare favorably with last year. Lack of scrap 
threatens continuation of peak steel output. 
Government to divert aluminum to industry 
from military stockpile. 


Television receiver production for 1951 is forecast at 
between 5,000,000 and 5,250,000 sets as compared with 
7,400,000 sets in 1950, according to estimates of the 
Radio-Television Manufacturers Association. Current pro- 
duction, recovering from a low of 146,705 units in August, 
is at a weekly rate of about 80,000 units in comparison 
with a production rate of 185,000 television receivers 
weekly during the same period last year. 

Reflecting the recovery from vacation period lows, the 
American Home Laundry Manufacturers’ Association re- 
ports unit factory sales of standard-size household washers 
rose 71 per cent in August over July—239,081 vs 139,799; 
automatic dryer sales were up 53 per cent over July— 
40,191 vs 26,268, while factory sales of ironers in August 
rose 55 per cent from July—17 ,200 vs 11,000. Factory sales 
of standard-size-household vacuum cleaners in August 
totaled 191,299 units, an increase of 18.8 per cent over 
161,002 in July, according to the Vacuum Cleaner Manu- 
facturers’ Association. 

Household refrigerator shipments of NEMA member 
and reporting companies in August dipped to 187,603 
units as compared with 199,616 units in July and 518,359 
units in August a year ago. This was the fifth consecutive 
period to show a decrease from the comparison month of 
1951. Home freezer sales in August totaled 68,507 units, 
up 20.7 per cent from the 56,815 units shipped in July, 
but down 10.6 per cent as compared with the 76,753 
units shipped in August 1950. 

Packaged air-conditioner sales in 1951 are expected to 
exceed the 250,000 units sold in 1950 despite the handi- 
cap of materials shortages, according to the Air Condi- 
tioning and Refrigerating Machinery Association. From 
1939 through 1950, the association points out, 730,000 
packaged air conditioners have been sold. Of this total, 
83 per cent, or better than 600,000 units, were sold in the 
five-year period 1946 through 1950. 

Machine tool index of shipments in August rose to 177.3 
as compared with 144.7 in =. The ratio of unfilled or- 
ders to shipments stood at 22.8 to 1. This ratio, as now 
reported by the National Machine Tool Builders Associa- 
tion, reflects the volume of unfilled orders in relation to a 
demonstrated production rate. This rate is computed from 
the three months average of progressive peak shipments 
within the preceding nine months, for each reporting 
company. 

As part of the program to ease the machine tool short- 
age, the Munitions Board has established a central in- 
ventory to record government-owned production equip- 
ment held by the Armed Forces. All three services will 
participate in operating the inventory. Each service will 
be able to search the entire catalog of Defense Depart- 
ment machine tools not in actual use. Any service requir- 
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And what’s more, there’s no 
loss of other important 
physical and electrical prop- 
erties. High tensile strength 
— excellent solderability — 
TC of Resistance is 29 
—EMEF vs Copper + 7 mi- 
cro-volts—Coefficient of Ex- 
pansion 13.9 — remarkable 
Surface-Corrosion Resistance 
— and many more vital 
characteristics make ALLOY 
1000 a money-making, pres- 
tige-building component of 
compact, precision resistors. 
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DIPPING BAS«& 
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letin 25. 


Saves Time on I 





250-Watt = 
WELLER 
SOLDERING GUN 


You need no other soldering tool. 5- 
second heating saves time on every job. 
Heat is instantly on...instantly off 
with trigger-switch control. Power- 
and-hours saved pay for your Weller 
Gun in a few months. 


@ TRIGGER-SWITCH CONTROL— 
No need to unplug gun. 





@ WELLERTIP—Rigid and braced for 
heavy duty. 


@ SOLDERLITE—Prefocused spotlight. 





200/250 watts; 120 volts, 60 cycl 
your distributor today, or write for bul 


WELLER 


ELECTRIC CORP. 


830 Packer Street, Easton, Pa. 





NOVEMBER 1951 


@ 5-SECOND HEATING—No waiting. 


@ LONGER REACH— Gets into tightest spots. | 
@ DUAL HEAT—Single heat 200 watts; dual heat | 


Order your 250-watt Weller Soldering Gun from 


mecoums —_JELLIFF 


mecoums ALLOY 1000 


LEKTROMESH © RES, 


bi, | aa em 


ae 


MANUFACTURING 
CORPORATION 


SOUTHPORT, CONN. 


and 


es. 


letin direct. 


SOLDERING ' 

GUIDE. Get your new pocket 
copy of "Soldering Tips"—re- 
vised, up-to-date, fully illus- 
trated 20-page booklet of 
practical soldering sugges- 
tions, Price 10¢ at your dis- 
tributor, or order direct. 


MEG Cheaper by the dozen with 


MEGOHMS RESISTANCE WIRE 


This new material packs 1000 ohms/cmf—48% more than 
the widely-used nickel-chromium alloys. 


auim aonvi® 


FILTERS 


$e 





For complete data, get Bul- *>s © WIRE CLOTH © STRAINE® 


_~SHEAVY Work 








Engineering Bulletin 
113 with Greenohm 
general specs, sent on 
request. Let us quote! 





%& You name it—we’ll make it! Handy 
Greenohm general specs enable you to 
select features best fitted to your needs. 















Greenohms, those tougher cement-coated 
power resistors, are offered in the 
widest range of terminals and mount- 
ings. 5 to 200 watt ratings. 




































Here, for instance, is Type H30N Green- 
ohm with insulating knob and Edison 
screw base. Easily and safely replace- 
able as resistor or heater unit. 


CLAROSTAT MFG. CO., va 











































































































HIGH TEMPERATURE Yes 


@ COMPLEX SHAPES 












































HE plate rheostat moldings shown above 

are typical examples of the suitability of 
ROSITE moldings for high temperature uses. 
Complex in shape, with metal inserts (terminal 
straps), these parts are cold molded by Rostone 
in three different sizes to close dimensional 
tolerances. In service, wire resistor elements 
lay directly against the surface of these 
moldings. 


@ METAL INSERTS 


@ SUPERIOR ARC 
RESISTANCE 


@ NON-TRACKING 


@ DIMENSIONALLY 
STABLE 


@ NO COLD FLOW 
@ ACCURATE 
ROSITE is a low cost “stone-like” material 
that has proved its worth for Rheostat Parts, 
Overload Relay Bases, Range and Heater 
Terminals, Resistor Cores, Grid Spacers, Weld- 
ing Electrode Holders, and many other parts. 
ROSITE moldings are produced in a wide 
variety of sizes and shapes. 


@ MACHINABLE 
@ COLORS AVAILABLE 
@ OIL RESISTANT 


Rostone Corporation offers a complete service: 
(1) ROSITE moldings using compounds* 
formulated to meet user’s requirements; (2) 
Die design engineering; (3) Custom molding of 
parts to meet production schedules. Inquiries 
are invited. 


*Inorganic and organic 
Ask for Bulletin 100. 


A Product of 


ROSTONE CORPORATION 
Engineers and Custom Molders 


123 South Earl Avenue . 





Lafayette, Indiana 
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ing a machine tool to break a current bottleneck will be 
able to draw on the reserves of either of the other services 
to fill the need. 

Factory sales of mechanical stokers in August increased 
92 per cent over the number sold in July but were 37 
per cent below sales in August 1950, according to the 
Bureau of the Census, Department of Commerce. Total 
sales of mechanical stokers during the first eight months 
of 1951 amounted to 13,914 units, a slight gain over total 
sales for the corresponding period in 1950. 

Domestic water systems shipped in August totaled 45 
thousand units, valued at 4.5 million, according to the 
Bureau of the Census. This represents an increase of 18 
per cent in number of units and 21 per cent in value of 
shipments over the preceding month. Jet-pump systems 
accounted for 60 per cent of the number of units shipped 
and 63 per cent of the value of all domestic water systems 
shipped in August. 

Electric housewares shipments as reported by NEMA 
member companies during the first eight months of 1951 
show up favorably with shipments for the same period of 
last year. Factory sales in units of selected items for the 
period January through August for 1951 vs 1950 compare 
as follows: Air heaters—237,659 vs 229,522: coffee mak- 
ers, pots and urns—728,090 vs 625,116; flat irons—4,024, 
801 vs 3,276,798; food mixers—257,935 vs 278,993; grills 
and waffle irons—784,626 vs 888,585; hot plates and disk 
stoves—273,604 vs 293,059; automatic toasters—1,885,990 
vs 1,973,653. 


Scrap Drive Falters 


Steel: Output is currently at the rate of 101.5 per cent 
of rated capacity and is expected to fluctuate between 
that figure and a slightly higher one from week to week 
over the next two months, barring strikes. In the mean- 
while, the drive to gather vital scrap iron and steel to 
keep steel mills and foundries in high gear has met with 
only moderate success so far. Scrap inventories at the 
mills averaged 1.45 months, or about six weeks supply. 
at the beginning of September. This figure, while a slight 
improvement over the average supply of 1.35 months at 
the beginning of August, is down somewhat since the 
first of the year and includes much scrap not ready for 
use by the mills. In addition, it represents an average 
for the country as a whole, while reserves in many areas 
are far below the average. A ten-week inventory is con- 
sidered necessary by the steel mills for the winter months. 

Copper: Director of Defense Mobilization Charles E. 
Wilson has announced that the President had authorized 
the release of 30,000 tons of copper from the national 
stockpile for defense needs. This is the second such re- 
cent withdrawal made to overcome the current shortage 
of the strategic metal. On August 17, Mr. Wilson an- 
nounced the release of up to 25,000 tons of copper from 
the stockpile, to be reimbursed by June 30, 1952. 

In asking the President to grant the latest release, Mr. 
Wilson informed him that the recent two-week labor 
strike in the copper producing industry, coming on the 
heels of a strike at the Garfield, Utah, plant of the Amer- 
ican Smelting and Refining Co., had resulted in an esti- 
mated loss of about 30,000 tons of refined copper. In 
addition, he pointed out, a longshoremen’s strike in Chile 
had deferred the delivery of approximately 15,000 to 
20,000 tons of copper to this country. 

Aluminum: Because federal controls have failed to work 
according to plan, the Government has announced it will 
divert aluminum to industry from the military stockpile 
during the balance of 1951 and perhaps in the first quar- 
ter of 1952 as well. Failure of controls followed the action 
of the Defense Production Administration in handing out 
allotments for the fourth quarter of this year for a total 
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E make a wide variety of contacts 

in platinum, palladium and silver, 
both pure and in their many alloys, so that 
we are able to supply you with what you 
need for any particular application. These 
include rivets, studs, screws, steel-back and 
solder-back buttons, washers, discs, rods, 
rings and special shapes and stampings. 
We supply them to practically any speci- 
fied dimensions for attaching by riveting, 
staking, brazing or welding. 


Write us if you have any contact problem. 
We shall be glad to consult with you. 


BAKER & CO., INC. 


113 ASTOR STREET 
NEWARK 5, N. J. _ 


2 GOOD REASONS TO 
is braided in STANDARDIZE ON 


our plant, then M A U a E Y 
varnish im- FHP 
pregnated and a 

baked under V DRIVES 
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2 ” trouble-free performance plus . . 
trol in this tow- prompt delivery from com- Immediate Delivery 
; rom complete stock at 
° plete stocks. Maurey Hi-Q better Distributors. 
er, designed by single and two-groove and 
% i. variable pitch V-Pulleys of Pressed Steel and Cast Iron 
National engi- come in 1736 different sizes for any FHP speed ratio or 
a standard shaft. Maurey MOR-GRIP long-life V-Belts meet 
neers. Uniform all FHP drive needs. In addition, Maurey builds special 
o . * V-Drives to meet special requirements. Investigate the 
high quality is Maurey combination of Quality, Service and Low Cost, and 
- see why leading manufacturers have standardized on 
insu red ° Just Maurey V-Drives. 
a Write today for Bulletins describing 
try it. Maurey FHP V-Belts — Bulletin FHP-101 


Hi-Q Cast Iron V-Pulleys and 
Hi-Q Pressed Steel V-Pulleys — Bulletin OEM 2000 











—_ 


NATIONAL FLEGTRIC (COLL COMPANY 





MAUREY MANUFACTURING CORP. 


World’s largest manufacturer of pressed steel and cast iron 
FHP V-Pulleys... serving industry since 1917 





COLUMBUS 16, © OHTO, U.S. A- 


a 2912 So. Wabash Ave. Chicago 16, Illinois 
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CONTROLS 








TYPE MC 


Therm-O-Disc positive snap action 
controls give accurate temperature 
control and maintain calibration ... 
by means of the THERM-O-DISC 
FREE DISC PRINCIPLE. 


Circuits are made and broken quick- 
ly and cleanly, at rifle bullet speed 
— assuring long contact life. 


The bi-metal disc is free to expand 
er contract and maintains its cali- 
bration, as it is not restrained in 
@ny way. 


Because of the very high contact 
pressure, together with the free bi- 
metal disc principle, they are best 
able to withstand shock, vibration 
or altitude. 


Therm-O-Disc controls are widely 
used in commercial and military 
applications for controlling tempera- 
ture and as high limits. They are 
available in many types and ratings 
+ » « Constructions open, enclosed, 
immersion or hermetically sealed 
+ » « normally closed or normally 
epen contacts in all types. Also 
Manual Reset available in one 
model. 


As these controls are calibrated to 
order, the minimum size order ac- 
cepted is for quantity of 50, unless 
order is for sample. 





TYPE HD 


THERM-O-DISC, INCORPORATED 
127 CROUSE STREET, MANSFIELD, 


Remember the Risk — Use Therm-O-Disc 
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of 681 million pounds of aluminum against an estimated 
available supply of 598 million pounds. This over-allot- 
ment amounted to 13.9 per cent and followed a similar 
strategy pursued for other controlled materials; for steel 
the excess above estimated supply is 11.3 per cent; for 
copper it is 12 per cent. 

According to the theory under which this plan works, 
a considerable amount of “slippage” or “attrition” occurs 
in each given quarter, so that many tickets handed out 
to manufacturers are never presented to the mills. In the 
case of aluminum, expectations of “slippage” were based, 
first, on experience with World War II orders when the 
Government overallotted by 10 to 20 per cent and the 
extra CMP tickets actually failed to materialize as orders. 
Second, many concerns were suspected of having much 
bigger inventories at present than they needed to meet 
production schedules. CMP regulations require inventories 
to be kept at a minimum, and oversupplied companies are 
supposed to use up inventories before claiming additional 
metal. A third reason was that production schedules for 
defense equipment are being constantly revised and re- 
visions usually mean slower schedules and hence less need 
for metal. In the case of aluminum, however, none of 
these factors seem to have prevailed to any extent and, 
when the expected “attrition’ failed to materialize, it be- 
came necessary to resort to the Government stockpile of - 
the white metal. 


Volume Military Production Nears 


In his third quarterly report to the President, Defense 
Mobilization Director Charles E. Wilson stated that Amer- 
ican industry is just now emerging from the “tooling-up” 
stage on many military items and “is at the threshold of 
the period of volume.” The report covers facts on mate- 
rials shortages and their remedies, the machine tool situa- 
tion, manpower problems, the demand-supply situation 
as related to consumer goods, the construction outlook 
and the current scrap drive. Copies of the report, entitled 
“Three Keys to Strength” may be obtained from the Super- 
intendent of Documents, U. S. Government Printing Of- 
fice, Washington 25, D. C. 


Picture tube sales to receiver tube manufacturers in 
August increased substantially over sales in the preceding 
month. August sales of cathode ray tubes amounted to 
210,043 units valued at $4.3 million as compared with 
89,114 tubes valued at $1.9 million in July. Ninety-eight 
percent of the tubes sold in August were 16 inches or 
larger in size and 93 percent were rectangular in form. 
Total sales for the first eight months of 1951 aggregated 
2,851,222 units valued at $72.7 million. 


Radio and communications transmitting apparatus orders 
received by member companies of the Transmitter Divi- 
sion of RTMA in the second quarter of 1951 totaled $324.5 
million. This compares with orders of $184.2 million in the 
first quarter. Orders for radar equipment, including search, 
navigational and fire control, amounted to $187.6 million 
of the total orders received. Communications apparatus 
accounted for $115.5 million, and radio navigational aids 
represented $13.9 million of the Government orders. The 
balance consisted of the following: sonar, $5.8 million; 
laboratory and test equipment, $813 thousand; and piezo- 
electric quartz crystals, $903 thousand. Factory sales of 
communications equipment to the Government in the 
second quarter of 1951 amounted to $41 million as com- 
pared with $35.3 million in the first quarter. 

Gear sales in August decreased by 4.2 percent as com- 
pared with sales in July according to the American Gear 
Manufacturers Association. The AGMA index for August 
shows the volume for gearing to be 564.2 as computed 
on the base of 1935-39 sales as 100. 
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